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PREFACE 


Ilk modem electionic computer is one of the most important products of the 
twentieth centuty. It is an essentia! tool in many areas including business. 
industiN. government, science and education. In fact, it has touched nearly every 
aspect ot our lives. The impact of Information Technology (IT) revolution 
hi ought about by the development of high-speed computing systems has been 
phenomenal. IT ie\olution has transformed our society, our businesses, our 
homes and our leisure activities. 

This book is intended to serve as a textbook for the subject of Computer Studies 
tor Intermediate Pan-II. It is divided into two parts. 

1 he llrst part presents the C language in a simple and logical manner. C is a 
powerful language that is used to solve both business and scientific problems. 

The second part introduces Microsoft Access 2000 that is easiest to use of all 
database application software. Access is a powerful relational database 
management system for creating and managing databases and it is a member of 
Microsoft Office 2000. 

We express our appreciation and gratitude to all those w'ho contributed for the 
preparation of this textbook by offering ideas and suggestions. 


Engr. Sajjad Heder 

M.S. Computer Science, George Mason University, USA. 
B.E. Mech. Engg. Kim Check Engineering College, Korea. 


Engr. Dr. Mohammad Javed Hvder 
Ph.D. Mech. Engg. Rensselear Polytechnic Institute, USA. 
M.S. CAD, Mech. Engg. George Washington University,.USA. 
M.Sc. Nuclear Engg. Quaid-i-Azam University, Pakistan. 
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CHAPTER 1 


INTRODUCTION TO C LANGUAGE 


A computer is an electronic computing machine used to solve a large vaucty 
of problems related with all the aspects of our life. It consists ol hardware and ^ 
software. The physical components of the computer are known as hardware 
and software means computer programs. A computer program is a set ol 
instruction written in a programming language to solve a particular problem 
and achieve specific results. Any task performed by a computer is controlled 
by a set of instructions or a computer program. The main reason that people 
learn programming languages is to use the computer as a problem-solving 
tool. 


1.1 PROGRAMMING LANGUAGES 

Programming languages fall in three broad categories, that is, machine, 
assembly and high level languages. 


1.1.1 Machine Language 

Each type of computer has its own machine language which consists ol zeros 
and ones. Because of its binary nature and almost infinite detail, practically no 
programming is done in machine language. Instead, assembly languages and 
high level languages are used. Regardless of which programming language we 
use in solving a problem, the program must ultimately be converted to its 
machine language equivalent for execution by the computer. When 
programming in a high level language such as C. we may use a form that looks 
much like an algebraic equation in directing the computer to perform 
computations. However, in machine language each operation such as addition 
and subtraction must be defined explicitly. Furthermore, programs written in 
machine language for one computer will not work on another because of 
desien differences. 

C 
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1.1.2 Vssnnlily rnngiingc 


Ail assembly language allows the programme! to list* nil Ilk* compiilei Imlnir, 
through symbolic codes anil locutions nil her rliun machine codes mid binary 
However. use of assembly language requires a comprehensive knowledge ol 
how ihe computer works. Assembly languages me used lo free the 
programmer from most ol the details of die muefiine language. Jlcfore an 
assembly language program cun be run on a computer, it must lie converted to 
machine language using a special program called assembler. In general, 
assembly languages are termed one to one, that is, each assembly language 
instruction will result in one machine language instruction. Assembly 
language greatly decreased the lime required to write a program, simplified 
the debugging ol the program and provided better doemneiilation, 


An assembly language provides programmers access to all the special leal arcs 
of the computer they are using. Certain types ol operations which arc not 
possible to attempt using a high level language are easily programmed using 
the computer's assembly language. 

Generally a program prepared in assembly language will require less storage 
ami less running time than one prepared in a high level language. 


Assembly languages are still the best choice in some uppl 
is gradually declining. 


icalions hut their use 


1.1,3 High Level Lnngungts (lILLs) ,, 

A Hl.l, is much more powerful programming tool than an assembly language. 
High level languages are linglish-oiienlcd languages and most popular 
programming languages of modern computing. In assembly language, one 
symbolic instruction must be written for each machine language instruction 
but in a high level language, one statement will produce a multitude of 
machine language instructions, A special program known as compiler is used 
for translating a high level language program into its machine language 
equivalent program. Another difference between assembly language and high 
level language is that the assembly language is so closely lied to the 
computer's machine language that it is impossible to use the assembly 
language of one computer on any other computer. This is not the ease with 
high level languages which are generally considered problem oriented rather 
than machine oriented. 


Scanned by CamScanner 



Guiually the cost of all phases of program preparation, that is, coding. 
U '7! n - 111 docurnendn g is lower with a high level language than with an 

assembly language. 

whhb 1CV f ! angUage - SLIch as FORTRAN and COBOL can be used 

Thu 1 ih' 1 n ° U e ^ e °* ^ ven computer on which the program will be run. 

i irm'it e piogiammer need not know the machine instructions, the data 
foi mat and so on. 

?mr| Ul -!- he 10 gain widcs P read acceptance was FORTRAN which 

comnuierhv TRANslation - ll w as developed for the IBM 704 

n P , y ° 1n Backus ancl a team of thirteen other programmers at IBM 

sol vine «f'i(^nrY lf Pi 7 ,t0tl 0954-1957). It was designed to write programs for 
sl lentil ic and engineering problems. 

)°r f L SIan , dS tor 5 ommon Business Oriented Language. It was developed in 

rlnrino rti ,.7 com P utin $- It has been used very successfully 

= the last torty years tor writing programs such as accounting, payroll 
and inventory control. c F y 

HLLs are standard programming languages and are not machine oriented 
Know ledge gained in a high level language on one computer is almost 100 

percent transferable to the same high level language used on another 
computer. 


Wuh the greater convenience provided to the computer user by hich level 
languages such as Fortran and Cobol, we might wonder why assembly 
languages are used at all. From the overall point of view, high level languages 
are tar more commonly used in application areas than assembly lamma^e 
However, for certain types of applications with specialized needs and for 
preparing system software, assembly languages are more frequently required 
This is largely due to the features of these languages that allow programmers 
to make the most complete and efficient utilization of the computer they are 
working with. The needs and requirements of a given task usually dictates 
whether a high level language or an assembly language is most appropriate. 

1.2 HISTORY OF C LANGUAGE 

C language was developed in early 1970s by Dennis Ritchie at Bell 
Laboratories to implement the HJNIX operating system on the PDP-11 
manufactured by DEC (Digital Equipment Corporation). 
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C has become one of the most popular programming languages today. | n ih e 
past, it was mainly used for writing system programs such as operating 
systems, compilers, assemblers and utility programs. Today, it is preferred by 
many programmers for writing all types of application programs as well such 
as word-processing programs, spreadsheet programs, database management 
systems, educational programs, games, etc. 


It is a highly structured language. C language programs are easy lo understand 
and follow, It provides the convenience of a high-level language and at the 
same time allows much closer control of a computer s hardware and 
peripherals, as assembly language does. Most of the operations that can he 
performed in assembly language can also be accomplished in C. It has the 
ability lo manipulate bits, bytes and addresses. It shows the way the computer 
hardware really works. This is the main reason for popularity ot C on 
microcomputers. 


It is some times called a mid-level language since it combines some leatujes 
of low-level (assembly) language and some of high-level language. Therefore, 
it has advantages of both. It is low-level in the sense that it can manipulate bits 
and works more like the computer and high-level in the sense that its program 
structure is very similar lo high-level languages such as Pascal and Ada. 


C is an efficient programming language. When a C program is translated to 
machine language il produces very efficient code which is very s.m.lar lo what 
would be produced if the program were written in assembly language. C 
I anu a lT c has a small set of reserved words and the basic data types are simply 
integer" floating-point number and character. Il does not have read and write 
statements like other languages for performing input/output operations. These 
operations are performed by means of functions provided in standard library. 
Some obscure abbreviations are also used in C which save you time and create 
concise source code. These abbreviations can confuse the beginners but are 
very useful once you get familiar with the language. 


Since its inception, it has undergone several changes. New features have been 
added, some modified and some obsolete ones deleted. As the use of C 
language grew some differences appeared in various versions. To ensure that 
C programs written on one system can be executed on another, international 
standards for the language have been formulated. In 1980s, American National 
Standards Institute (ANSI) introduced the standard version of C language. 
Many software developers have adopted ANSI C for writing C compilers 
which made C more portable. If the programs are not portable then program 
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written on one system cannot run on another and the programming efforts and 
lime spent on the old system would have been wasted. 


1.3 BASIC STRUCTURE OF A C PROGRAM 

Most people think that C is not suitable to learn computer programming as a 
lirst computer language. At glance its syntax may look obscure but once you 
get used to the syntax you .will realize that programming in C is not much 
more difficult than other high-level languages such as BASIC or Pascal. To 
introduce the structure of a C program we will start with a very simple 
program that will print the message: 

1 love Pakistan 

The program may be written as follows: 

# include <stdio.h> 
void main(vold) 

{ 

printf("I Love Pakistan"); 

I 


The # sign indicates that this is an instruction for the compiler. <sldio.h> 
stands for standard input-output header and the word include informs the C 
compiler to include the declarations in the file stdio.h in the user’s program. 
One item included in this header is a declaration of the function printf(). 
Almost any program needs to perform input/output operations. Therefore, 
most of the C programs must be preceded by this instruction. 

A C program consists of one or more functions. C uses functions as the 
building blocks of its programs. A function performs a single well-defined 
task. Every C program must have the function main() which is the first section 
to be executed when the program runs. The word void before the function 
main() means that this function does not return a value and the second void 
inside the brackets means it does not have any argument. This will be 
discussed in detail in Chapter 6. The body of the function is surrounded by 
braces (curly brackets { and }). The left brace indicates the start of the body of 
the function and the matching right brace indicates the end of the body of the 
function. 
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The body of the function in our program consists of a single statement p nn(ll 
which ends with a semicolon. printf() is the standard output function, The 
to he printed is enclosed in double quotes. A statement in C is terminated wi, 
a semicolon (;). Therefore, a semicolon is used at the end of printfQ stateme' 
The effect is that the string “I Love Pakistan” is printed on the screen when th e 
program runs. 


1.4 CREATING, EDITING AND SAVING A PROGRAM 

Now that you have written your first program on paper, you are ready to type 
the program using your C compiler editor and store it in a file. Load the editor 
and type the program exactly as written in the previous section Type as you 
would on a typewriter. Characters will appear on the screen where the cursor 
IS positioned It you make a mistake while typing use the Backspace key to 
delete the character at the left of cursor or use the Del key to delete the 
character at the cursor position. Press Enter key to move the cursor to the 
eginmng of the next line. To delete an entire line, position the cursor 
anywhere in the line and press the Ctrl-Y keys simultaneously. Refer to the 
user manual of your specific compiler to learn the editing commands in more 


After typing the source program, you should save it on your disk. Any 
piogram written in a language other than machine language is known as 
source program. Now open the File menu and select the Save command. Type 
the name firstc and press the Enter key. The file will be saved under this 
name. Most of the C compilers require that you use .c extension for source 
program. Therefore, it is suggested to use this extension for all the C programs 
that you write. For some compilers u may not have to write the extension of 
your source program because it adds it automatically when u save it. 

Some compilers may allow you to run your program without saving it First. If 
your progiam is not saved and it crashes or hangs during execution, it may be 
erased from the computer’s main memory and you may have to type the entire 
program again. 

1.5 COMPILING, LINKING AND EXECUTING A PROGRAM 

Most of the new C compilers use Integrated Development Environment(IDE) 
to write, compile and run a simple program. To activate the IDE, all you need 
to do is type tc(Turbo C) or bc(Bortand C) at the DOS prompt. 
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The IDE screen displays the menu names File, Edit. Search. Run and so forth 
The status line lells you what various function keys will do. To select a menu 
name you can press Alt key in combinations with the first letter of the name. 
For example to activate the Edit menu, you would press the Alt and E keys 
You can also view the contents of a menu simply by clicking the desired menu 
name. To move up and down the menu, use the up and down cursor keys. To 
close the menu press Esc key. 


Compiling and Linking in the IDE 

In most of the new C compilers, compiling and linking can be performed 
together in one step using the Run menu. You can also use the Compile menu 
to compile and link your program. A great many things happen when you 
initiate the compilation. The compiler first transforms your source program. 
first.c, into an object file, first.obj. The linker then combines this file with 
various other files and parts of the files. The resulting file is called firsLexe. 

While compiling is taking pla ce, you will see a window appear in the middle 
of the screen. This window contains a variety of information, the name of the 
fi le being compi led, the n umber of the lines compiled , the number of warnings 
and the number of errors. If your program was written correctly, this window 
will hardly be on the screen long enough to see. 

When linking is taking plage , a different window appears. It looks much the 
same as the compiling window but wit h the le gend Linking at the top. If you 
look closely you will see file names flash by in^fie Unking field. These are 
files, such as emu.lib, maths.iib, that are being linked withlhe firsLobj file. 

Executing a Program 

If there are no errors in the compiling or linking process, you are now ready to 
run the program. You can do this by selecting Run from the Run menu or by 
pressing the Ctrl F9 key combination. To see the program’s output, select User 
Screen from the Window menu or press Alt F5 key combination. You will see 
the normal DOS screen with the following message. 

I Love Pakistan 

Pressing any key takes you back to the IDE. 
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V nit it her example, consider ihe following program that reads a number \ Ut 
ilie ke>hoard and prints tile factorial of the number. Select New from ih e j |]| 
menu and type the program. Instructions used in this program will | v 
explained in later chapters. 

# include <sldio.h> 

\oid main! void) 

) 

ini n, j, fact; 

printf("\nKilter a number: "); 

* scanf("%d", &n); 

fact= 1; 

for 0=1; j<=n; j++l) 
fuct=fact*j; 

^ printfr\n I he factorial of %d is %d M , n, fact); 

W hen you urn this program it will display the message 

Killer a number: 

o 

Suppose you want to find the factorial of the number 5. You will enter 5 and 
then press the Enter key. Now the computer will calculate the factorial of 5 
and display the result as 

I lie factorial of 5 is 120 

dressing any key takes you back to the IDE. 

I'o exit from the IDE. select Quit from the File menu or press 'Alt X key 
combination. 
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1.6 SUMMARY 


PROG RAMM1NG LANGUAGES 

Programming languages are divided into three, namely machine, assembly and 
high level languages. 

Machine language consists of zeros and ones and this is the only language 
directly understood by the computer. It is not used lor writing computer 
programs since it is very difficult to memorize the machine language 
instruction codes. Programs written in assembly and HLLs must lie translated 
info machine language before execution by the computer. 

Assembly language uses abbreviations called mnemonics, li is a bit easier to 
write Computer programs in assembly language compared to machine 
language but still requires skill and experience. A program called assembler is 
used to convert an assembly language program into its machine language 
equivalent program. 

HLXs use English words and familiar arithmetic symbols. They arc easv to 
learn and use. A large variety of HLLs have been developed to write programs 
related with various fields. 


HISTORY OF C LANGUAGE 

It was developed in early 1970s by Dennis Ritchie . It is one of the most 
popular programming languages used today for writing all types of application 
and system software. It combines some features of assembly language and 
some of HLL Since its introduction it has undergone several changes and 
improvements. IL is a very efficient programming language. 

BASIC STRUCTURE OF A C PROGRAM 

A C program consists of one or more functions. The function mainO is the 
first function to be executed in a C program. The body of the function is 
surrounded by braces. The left brace indicates the start of the function and the 
matching right brace indicates its end. At the beginning of a C program, 
header files are included in a statement that informs the C compiler to include 
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its declarations in the user’s program. Each statement of C language is 
terminated with a semicolon. 


CREATING, EDITING AND SAVING A PROGRAM 

After you have written your program, run the C compiler editor and type the 
program. You can use the siting keys to make corrections or changes while 
typing the program. When you finish typing, open the File menu and select 
Save command and type a file name to store your program. 


COMPILING, LINKING AND EXECUTING A PROGRAM 

Most of the C compilers use Integrated Development Environment (IDE) to 
compile, link and execute a simple program. When you run the ID E, you see a 
screen that displays a menu bar at the top for performing various tasks. Just 
below this menu bar, you type your program in the empty window. You can 
compile and run your program together in one step using the Run command 
from the Run menu or by pressing Ctrl F9 keys simultaneously. Press Alt F5 
or select User Screen from the Windows menu to see the output of your 
program. You can press any key to come back to the IDE. Use the Edit menu 
for editing your program and the File menu for saving it apd also for exiting 
the IDE. 

1.7 EXERCISE 

1. Fill in the blanks. 

i) A program called.is used to convert an assembly 

language program into machine language. 

ii) .is used for translating a high level language program 

into machine language. 

iii) C language was introduced in.. 

iv) A program written in a language other than machine language is 

called. 

v) IDE stands for... 

vi) The first high level language developed for writing scientific and 

engineering programs is. 

vii) A statement in C language is terminated with a. 

viii) A C program consists of one or more. 

12 
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C1 


What are the differences between assembly language and high-level 
languages'? 

i 

3. Briefly explain the history of C language. 

4. What is the purpose of the statement 
# include <stdio.h> 

in a C program? 

5. What is a function? Explain the main() function, 
b. Write a program that will print the message 

I Love Computers 

and compile and run it on the computer. 
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CHAPTER 2 


FUNDAMENTALS OF C LANGUAGE 


I Ins chapter presents I, fundamentals of C language. In this chapter, you will 
leiiin iI k* l ypes n| d ata use d in ( r ‘, their storage in the computer's memorv. 
decimation mid usage in computer programs. InpuL/Outpuj. iUiemenLi. and 
l**i iiial specifiers arc also discussed. 

2.1 CONSTANTS 

( onsUmls arc quantities whose values do not change dur ing program 
execution/They may be numeric or character. 

2.1.1 Numeric Constants 

Numeric constants are of two types, integers and floating-point numbers. 

Integer Constants 

In tege rs repr esent va lues that arc counted, like the number of students in a 
class. An integer constant is a string uj digits that docs not include commas or 
a decimal point Negative in tege r co nstants must be preceded by a negative 
sign but a plus sign is optional for non-negative integers. Some examples of 
\ a I id integer constants are: 

0 

7145 

-234 

+24494 

Following are invalid integer constants for the reason indicated. 

6.350 (Comma is not allowed in integer constants) 

45.9 (Contains decimal point which is not allowed) 
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Floating-point Constants 

Floating-poin t constants are also called real constan ts. Fl oating-point constan ts 
are us ed to represent values that are measured, like the height of a person 
w hich might have a value of l6?T75cm. as opposed to integer constants which 
are used to represent values that are counted. 


2.1.2 Character Constants 

A character constant is one of the symbols in the C character set. Although 

- — „ * — _ , ^ 

this character set may vary from one C implementation la another. i> usually 
includes digits 0 through 9 . upper case letters A through Z. lower case letters a 
through z. punctu ation symbols such as semico lon (;). comm a (.). peri od f.j 
and special sy mbols suc h as +, -, - >. etc. A character constant is enclosed by 
single quotes such as 'a'. 


2.2 V ARIABLES 

in mathematics, a s ymbolic name is often used to refer to a quantity. For 
evample. the formula 

A ~ l.w 

is used to calculate the area (A) of a rectangle with a given length (/) and a 
given width (u). These symbolic names. A. i and if are called variables. If 
specific vu’ues are assigned to / and \i\ this formula can be used to calculate 
the area (A) of a particular rectangle. 

When a variable is used in a computer pr ogram, the computer associate s it_, 

w ith a particular memory locat ion. The value of a variable at any time is the 
value stored in the associated memory location aflhat lime. In other words, a ; 
variable is a spacc~Tn Tfie computer's memory set aside lor a cert ain kind ot j 
data and given a name for reference. Variables are used so that the same space : 
in memory can hold different Values at different limes. _ \ 

A va riable begins w ith a letter or underscore f- ) and may consist of letters, 
underscores and/or digits. The underscore may be used to improve readability 
of the variable name. For example overtime. ThereTs no restriction linThe 
length of a variable name. How ever, only the first 31 characters of a variable 
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are significant. This means that if two variables have the same first 3| 
characters they are considered to be the same variables. Both upper and lower 
case letters are allowed in naming variables. An upper case letter is considered 
different from a lower case letter. For example the variable AVG is different 
from Avg or avg. Normally, lower case letters will be used in the book for 
variable names. 

C language has a very small set of keywords such as int, do, if, etc, which are 
part of the programming language and may not be used as variable names. 
These keywords are also known as reserved words. All the reserved words of 
C programs must be written in lower case letters. For example, the reserved 
woi if should not be written as IF or If. C provides three types of variables. 


2.2.1 Integer Variables 

Integer variable declaration statement has the form 


int sum; 

s s re “rra za s 


int a,b,sum,avg; 

Declaring a variable tells the computer the name of the variable and its tv™ 

zsr - •• - 


Declaration of an integer variable can be preceded by the tvne mnUf;-' u 
long, unsigned or signed. Some examples are * VP q f * short ’ 


short int num; 
long int sum, avg; 
unsigned int count; 
short unsigned int count; 
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Type qualifiers refer lo the number of bytes used for storing the integer on u 
particular computer. You have to refer to your computer manual to find out the 
si/.es on your computer. Typically the number of bytes set uside by the 
compiler for the above type qualifiers are as given below. 

Variable Declaration No. of Bytes Range 


int 2_ -32,768 - +32,767 

long int 4 -2,147,483.648 - +2.147.483,647 

unsigned int 2 0-65,535 

Here, unsigned implies that the value of variable is greater than or equal lo 
zero. The qualifier, signed, is rarely used since by default, an int declaration 
assumes a signed number. Note that in the above examples, the word int may 
be omitted when preceded by long or unsigned type qualifiers in the 
declaration statements. 

T he following program demonstrate the use of integer variables. It figures out 
how apples can be divided equally amongst a group of children. 

# include <std!o.h> 

void matn(Ypld) 

{ 

int apples=20; 

Int children=6; 

int perchild, left; 

perchlld=apples/chlldren; 

printf("\nEach child get %d apples",perchild); 

left=apples % children; 

prlntf("\nWe have %A apples left over",left); 

I 

This program produces the output: 

Each child gets 3 apples 
We have 2 apples left over 

The two declaration statements 

Int applese20; 
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int children=6; 


initialize the variable apples to 20 and the variable children to 6. We can also 
deline both variables in a single statement. For example: 

int app]es=20, children=6; 

A comma is used to separate the variables and the whole statement ends with a 
semicolon. This statement can also be split over two line. 


int apples=20, 
children=6; 

rhe integer variable perchild is used to store how many apples, each child sets 
an the variable left stores the number of apples left over after equal I v 
di\ iding them amongst the group. 

The statement 


perchild=apples/children; 

calculates how many apples each child gets. 
To calculate the apples left over, the statement 

left=apples % children; 


IS used. Here the operator % is used which is known 
produces the apples left over. 


as modulus operator. It 


Note thai in the print statement \n is used to issue a new line or to start the 

output on a new line. It is known as an escape sequence and will be disced 
in mure detail luler in this chapter, 

2.2.2 Floating-point Variables 

point'numbers are stored^ 6 ^ for . storing n ‘ >i,tin ?-P»'nt numbers. Floating 

a„d the second part k th mCm< ’ ry 'T* Par ' S The t1rsl P arl ■ mantissa 
second part is the exponent. The mantissa is the value of the number 
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ami the exponent ix the power to which it is raised. Sonic' examples ol 
I loan tie-point variable declaration statements are 

float base,height; 
double float a,b,total; 
long double float size,x,y; 

t sually the number of bytes set aside by the compiler lor the above floating¬ 
point type qualifiers are as given below. 

Variable Declaration No. of Bytes Range 

_ __ r* 

float 4 H) 1X ~ (0 W 

(with 6 or 7 digits of precision) 
double float 8 10 ,<w ~ l() 1tls 

(with Is digits of precision) 
long double float 10 10'- I0 W: 

fwilli twice the precision of double) 
Here, precision means the number of digits alter the decimal point. Note that 
the word lloat may be omitted when preceded by double or long double type * 
qualifiers in the declaration statements. , 

There is another method of representing floating-point numbers known as • 
exponential notation. For example, the number 23,688 would be represented 
as 2.3688e4. Here. 2.3688 is the value of the number (mantissa) and 4 is the 
exponent, the power to 10 to which the number will be raised. The exponent 
can also be negative. For example, the number 0.0005672 is represented as 
5.672e-4 in exponential notation. The exponential form transfers the number 
one digit to the left of the decimal point, followed by e and the appropriate 
power of 10. Exponential notation is used to represent very large and very 
small numbers. In C, a floating point number of type float is stored in four 
bytes. Three bytes for the mantissa and one byte for the exponent and provides. 

6 or 7 digits of precision. 

The following program demonstrates the use of floating-point variables to 
calculate the area of a rectangle. 

# include <stdio.h> 

void main(void) 

i 
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float length,width,area; 

length=6.2; 

width=4.4; 

area=length'“width; 
printf("\nThe area is %6.2f\area); 


The output of the program is: 

The area is 27.28 

^ese P a 0 re ra dT c S eS f l 0ating -P oim variables - le "8‘ b , width and ai * 

■ e declared in a single statement separating them bv a mm™ 

ending the whole statement with semicolon. y ™ 3 and 

The two assignment statements 

length=6.2; 

width=4.4; 

are used to assign the value 6.2 to length and 4.4 to width. 

The next statement 

area=length * width; 

calculates the area and the last statement prints it. 
printf("\nThe area is %6.2", area); 

print the area in a neld°™d!h'Irf'^wirh^D^' 5 SpeC ' fier meanS ‘° 

Format specifiers will be explained in more P ° in ‘' 

2.2.3 Character Variables 

dedaratton oTcharactervariaWes'are 810 ™ °° nSlantS - Examp ‘ eS °' 

char ch, letter, answer; 
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A character variable can only store one character. The compiler sets aside one 
byte of memory for storing a character in a character variable. 

2.3 INPUT AND OUTPUT STATEMENTS 

In this section you will learn the standard output function printfO and the 
standard input function scanf(). For the time being, we will assume that output 
is sent to the standard output device, the screen and the input is supplied using 
the standard input device keyboard. 

Let us write a program to read two numbers from the keyboard and print their 
sum on the screen. 

# include <stdio.h> 

void main(void) 

{ 

int Duml, num2; 

printf("Enter the first number: "); 

scanf("%d", &numl); 

printf(" Enter the second number: "); 

scanf("%d", &num2); 

printf("The sum is %d", uuml+num2); 

} 

In the above program, the statement 

int miml, num2; 

is used to declare that numl and num2 are integer variables. Note that the 
statement ends with a semicolon(;) as all the C statements do. 

The statement 

printf("Enter the first number: "); 

prompts the user for the first number. 

The statement 

scanf("%d'\ &suml); 
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reads ihe value for the variable numl and stores it in the computer’s memory. 
In this statement, %d specifies that an integer is to be input and it is called a 
format specifier. The variable numl in scanfQ has an & before it. In C. & 
followed by a variable name refers to the address of that variable in memory. 
&numl is the address of the variable numl. It is necessary that scanfQ must 
use the & before the name of the variable to which it assigns value. 

i 

Similarly, the next two statements prompt the user to input the second number 
and store it in variable named num2. Assuming that numl has the value 5 and 
num2 has the value X, the statement 

printf("The sum is %d", numl + num2); 

prints the sentence 


The sum is 13. 

* 

1 his priniff) statement contains a format specifier %d in the string. The effect 
is that the string will be printed as before except that the %d is replaced by the 

sum ol numl and num2. Thus, first numl+num2 is evaluated and this value 
replaces %d. 


A format specifier .such as %d is used to control what format will be used by 
printlO to print out a particular variable. In general, the format specifier should 
he matched to the type of variable you are printing. A list of the formal 
specifiers is given before. ■ 




%c 

%s 

%d 

%f 

%e 

%g 

%u 

%o 

1 


single character 


string 


signed decimal integer 
floating-point (decimal notation) 
floating-point (exponential notation) 
floating-point (%f or %e, whichever is shorter) 
unsigned decimal integer 
unsigned hexadecimal integer 
unsigned octal integer 

prefix used with %d, %u, %x and %o to specify long integer 
(for example %ld) 
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Lei us modify our first program to ask the user to enier the \alues for the 
apples and the children trorn the keyboard so that the same program can be 
used in different situations. 


# include <stdio.h> 

void main(void) 

{ 

int apples.children,perchild.left: 

printf("\n£nter the no. of apples:"); 

scanft " < £d , ',&apples); 

printfl "\nEnter the no. of children:"); 

scanf("%d",&children); 

perchild=apples/ehildren; 

Ieft=apples Vc children: 

printfl VnEach child gets apples".perchild): 

printfl "\n %d apples are left over"4eft); 

} 

When we run tins program it will produce the following output if the values 
for apples and children are the same. 

Enter the no. of apples: 20 
Enter the no. of children: 6 
Each child gets 3 apples 
2 apples are left over 

The following program prompts a user to enter a weight in kilograms, converts 
it to pounds and prints the result. In this program, we will use floating-point 
variables to allow the user to enter the weight with fractional pan and also 
print with fractional part in pounds. 


# include <stdio.h> 
void main(void) 

{ 

float kgs. Ibs; 

printf( "Enter a weight in kilograms: "); 

scanf("%r\&kgs); 

lbs = kgs * 2.2; 

printf("9r6.2f kilograms = %6.2f pounds", kgs, Ibs); 
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In this program, ihe statement 

lbs = kgs * 2.2; 

is an assignment statement. The effect of this statement is that the value stored 
in the variable kgs is multiplied with 2.2 and the result is stored in the variable 
lbs. 

In the second printff) statement, the values of two variables kgs and lbs are to 
be printed. Two format specifiers, %6.2f, corresponding to these variables are 
used. This tormat specifier means to print in a field width of 6, with 2 places 
utter the decimal point. 

In general, it the value to be printed contains fewer characters than the field 
width specified, it will be padded on the left with blanks. If the value to be 
printed contains more characters than the field width specified. C will use 
whatever field width is necessary for printing the value. 

The format specifiers for scanf() are similar to those for printf() but there are a 
lew difference. The %g specifier is not used with scanf() because the user 
makes the decision to choose decimal notation or exponential notation for 
entering values for floating-point numbers. With scanf(), you can use both 
formats %f or %e for entering floating-point numbers using decimal or 
exponential notation. 


The following program uses the single character format specifier, %c, for 
printing characters. 

# include <stdio.h> 

void main(void) 

{ 

char chi,ch2; 

chl=V; 

ch2='b’; 

printf("The sample characters are %c and %c. M , chi, ch2); 
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A data type commonly used in (’ is Hie siring. A siring constant consists ol :i 
sci ol /cio or more characters enclosed by double c|uolalion marks. Some 
examples are 


"Computer Technology" 
"Average" 

"What is your name?" 
"P.O.Box 4070" 


l docs not allow a string constant to be continued on to another line. In other 



long string to he broken up and placed on more than one line as in the 
following example. 


printl'CThc central processing unit of a computer system can " ! 
"only execute instructions expressed in binary-form " 
"known as machine language. Machine language is the " 
"only language that is directly understood by the " 
"computer without any translation."); 


When this statement is compiled, the live strings are concatenated, forming 
one siring. In C, a siring is stored in an array and this will be discussed in 
more detail when we study arrays. 


Kscapc Sequences 

Suppose we want to write a program to print the following lines. 

Today, C is used for writing all kinds 
of application programs 

We may write the following program to print the above message in two lines. 

f 

# include <stdin.h> 

void maiii(void) 

{ 

printff "Today, C is used for writing all kinds"); 
printffof application programs"); 

I 
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However, this will nol give us 
executed, it will print 


the desired output. When tins program r, 


Today, C is used tor writing all kinds ol application programs 

primt'O does not automatically supply a newline character allci printing its 
argument. Therefore, the two strings are joined together, t he newline 
character must be specified explicitly to print the two strings on separate lines, 
To get the desired output, we must tell printf(J 1° supply a newline character 
after printing the first line. This can be done by using the character sequence 
as in the next program. 


# include <stdio.h> 


void inain(void) 

{ 

printf("Today, C is used for writing all kindsVn"); 
printf("of application programsW-); 

1 


The Mist \n says to terminate the current output line and start the subsequent 
output at the left margin of the next line. The second \n says to terminate the 
second line. If it were not present, the output will still come out right, but only 
because there is no more outputto follow. 

Suppose we want to leave a blank line between the two lines of output. This 
can be achieved by any one of the following sets of statements. 

printf("Today, C is used for writing all kindsW); 
printff'Vnof application prograinsW); 

printf(*Today, C is used for writing all kinds\n\n"); 
prints "of application programsV); 


printf("Today, C is used for writing all kinds\n")* 
printf("\n") 

printf("of application programs\n"); 


The combination of \n is known as escape sequence. The backslach 
indicates that a special effect is needed and the character following 


(A) 

the 
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tvKkMavh specifies what to do. Similarh the \t escape sequence is used to tab 
oxer eight character 

“ include <stdio.h> 

void main, void) 

{ 

printf( AIy\tname\tisVUaved\tIqbal\nl\tam\ta\tstudent\n 


i he output ot this program will he 

My name is 

I am a 


Jared 

student 


Iqbal 


The follow ing are commonly used escape sequences 

Vn to issue a new line 

-i to issue a tab character 

b to backspace 

Vl to formfeed 

to print single quote 
to print double quote 
M to print backslash 


2.4 EXPRESSIONS 

Express,ons consist of constants and variables combined together with 
operators. Commonly used operators are: 

I > Arithmetic operators 
.1 1 Assignment operators 

3 1 Relational operators 
4 1 Logical operators 

T 1 Increment and decrement operators 


2.4.1 Arithmetic Operators 

Follow ing five arithmetic operators are used in C. 
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Svnihol Operation 

+ addition 

subtraction 

* multiplication 

/ division 

—} % modulus (remainder) 

The expression x % y produces the remainder. For example, 

7 % 2 = 1 
14 % 5 = 4 
0 % 5 = 0 


There are two precedence levels for these arithmetic opeiators, that is, high 
and low. The hig h-p riority operators are *,/ and % and the low- priori tv- 
op era tors are + and When an expression containing several of these 
operators is evaluated, all high-priority operations are performed first in the 
order in which they occur, from left to right and then all low-priority 
operations are carried out in the order in which they occur, from left to right. 

To illustrate, consider the expression 

7* 10-5% 3 *4 + 9/3 

The leftmost multiplication is performed first, giving the intermediate result 
70 - 5 % 3 * 4 + 9 / 3 

The next high-priority operation encountered is % which gives 
70-2*4 + 9/ 3 

Multiplication is performed next, giving 
70-8 + 9/3 

The last high-priority operation, division is performed next. It yeilds 
70-8 + 3 
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\v\[ the low-priority operations are performed in the order in which they 
ucem, hum left to right. The subtraction is thus performed first giving 


62 + 3 

.mil then the addition is carried out, giving the final result 65. 

I he standard order of evaluation can be modified by using brackets to enclose 
subexpressions within an expression. These subexpressions are first evaluated 
in the standard manner and (he results are then combined to evaluate the 
complete expression. If the brackets arc nested, that is, if one set of brackets is 
contained within another, the computations in the innermost brackets are 
performed first. For example in the expression 

a / (b + c) 

b+c will be petTormed first and then a will be divided by the sum of b and c. 


2.4.2 Assignment Operators 

The basic assignment operator is =. This is used to assign value of an 
expression to variable. It has the general form 

variable = expression 

where expression may be a constant, another variable to which a value has 
previously been assigned or a formula to be evaluated. For example 

sum = a + b; 

In addition to =, there are a number of assignment operators unique to C. 

These include +=, , 1= , /= and %~. If op represents any of these operators 

then 


variable op = expression 

is equivalent to 


variable = variable op expression 
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Foi example. coupler (he following stuiement 


sum = sum + num: 

We could write this statement as 

sum += mini; 


Hie efleel is exaellx the same hut the expression is more compact- Some more 
examples are 


sum - = num 
prod ' : '= num 
a /= h 


is equivalent to 
is equivalent to 
is equivalent to 
is equivalent to 


sum = sum - num 
prod = prod * num 
a. = a / b 
a = a fc b 


2.4,3 Relational Operators 


Relational operators are used to compare two values of the same type. In C 
there are six types of relational operators. 

Relational 

Operator Definition 


= = equal to 

! - not equal to 

< less than 

> greater than 

< = less than or equal to 

> = greater than or equal to 

The = = and != operators have the same priority which is lower than the same 
piioiiiy ol othei four operators. The following are some examples using 
relational operators. 

c >= a + b 

x < 5.3 

num = = 20 
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If a has the value 25. b has the value 10 and e has (he value 28 then first 
expression is false since 28 is nut greater than or equal to 35. In the second 
expiession. il x has the value 4.5. the expression is true. In the last example, it 
1111111 ' ias t ^ e v tilue 16, the expression is false. 

In C. true is represented by the integer I and false is represented by the integer 
0. In some languages such as Fortran and Pascal, true and false values arc 
represented by u special type of variable type called "boolean". There is no 
such data type in C. so true and false are represented by integers 1 and 0. 


2.4,4 Logical Operators 

These operators are used for forming compound conditions from simple ones. 
I here are three types of logical operators in C. 


Logical 


Operator 

Definition 

r ! 

not 

! &&. 

and 

1 II 

or 


Some example are 


(ch>= 'a') && (ch<='z’J 
(n<10) J | {n>25> 

(a>=I) && (a<=10) 

In an expression containing several logical operators, the operations are 
performed in the order !, &&, j |. Brackets may be used to indicate 
subexpressions that should be evaluated first. This means that ! has the highest 
priority, && next and 11 has the lowest priority. 

To illustrate, consider 

a| | b && c 

In this expression. && will be performed first and then | j will be performed. 
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1 


2.4.5 Increment and Decrement Operators 

These include 

Operator Definition 


++ increment by 1 

decrement by 1 


Examples 

++ n and n++ are both equivalent to n = n + 1 

- - n and n- - are both equivalent to n = n - 1 

In ceiiain situations, ++n and n++ have different effect. This is because ++n 
increments n before using its value whereas n++ increments n after it is used. 
As an example, suppose n has the value 3. The statement 

a - ++n; 

first increments n and then assigns the value 4 to a. But the statement 
a = n++; 

first assigns the value 3 to a and then increments n to 4. In both cases n is 
assigned the value 4. 

2.5 TESTING AND DEBUGGING 

C omputcr programs are subject to errors as they are written by human beings. 
Program errors arc known as bugs and the process of delecting and correcting 
the errors is called debugging. In general, testing is the process of making sure 
that the program performs the intended task and debugging is the process of 
finding and eliminating program errors. Testing and debugging are important 
steps in developing computer programs. 

In general, there are two types of errors that occur in a computer program, 
syntax errors and logical errors. 
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2.5.1 Syntax Errors 

Syntax errors result when the rules or syntax of the programming languages 
are not followed. For example, the C statement c = (a + b/2 has a syntax error. 
In this example, the syntax error is a missing closing parenthesis. 

Almost all language processors (compilers, interpreters & assemblers) are 
designed to detect syntax errors. The language processors print error messages 
that indicate the number of the statement havine error and sive hints about the 
nature oi the error. These error messages are very useful and are used by the 
programmers to rectify the syntax errors in the programs. Thus, it is relatively 
easy task to detect and correct syntax errors. It should be noted that in high- 
level languages, such as Fortran. Cobol, C and Pascal, a single syntax error 
often causes multiple error messages. 


2.5.2 Logical Errors 

1 he second type of error, a logical error, is an error in planning the program's 
logic. In this case the language processor successfully translates the source 
code into machine code. The computer actually does not know that an error 
has been made. It follows the program instructions and outputs the incorrect 
results or stops during execution. 

The computer does not tell you what is wrong. For example, if a C instruction 
should be "a=b*c" but has been coded as M a=b+c", this error will not be 
detected by the language processor since no language rules have been violated. 
However, the output produced will be wrong. 

In order to determine whether or not a logical error exists, the program must 
be tested. The purpose of testing is to determine whether the results are correct 
or not. The testing procedure involves running the program to process input 
test data that will produce known results. 


2.6 SUMMARY 

Data types, declaration of variables, Input/Output statements, expressions, 
format specifiers and debugging are discussed in this chapter. 
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CONSTANTS 


These are those quantities that have fixed values during the execution () | 
program. Constants are of two types, numeric and character. 

Numeric constants are further divided into ■ integer and floating-point 
constants, integer constants represent values that are counted and do not have 
a fractional part. Floating-point constants represent values that are measured 
such as height and temperature and may have fractional part. 

Chaiacter constant in one ot the symbols in the C character set. It includes 
digits, upper-case and lower-case letters, punctuation symbols and special 
symbols such as +, =, <, ?, etc. It is enclosed by a single quotes such as 'a'. 

VARIABLES 

A variable is a location in memory that is identified by a name that you supply 
and which you can use to store an item of data of a particular type. Specifying 
a variable therefore requires two thing: You must give it a name and you must 
identify what kind of data you will store in it. 

Variables aie of three types, namely integer, floating-point and character 
vui iables to stoie integer, floating-point and character data types consequently. 

/ 

INPUT AND OUTPUT STATEMENTS 

C language uses standard output function printfQ and the standard input 
function scan If). Format specifiers are used in the printtf) function to control 
the for mat of output of a particular variable. They are matched to the type of 
variable you are printing. Similarly, format specifiers are also used with the 
input function scanff) to store values in variables. 


ESCAPESEQUENCE 

You cannot enter certain characters such as 'newline' or 'tab' as character 
constants in your programs. What you want in a character constant is the 
appropriate code for the character. You can enter control characters as 
constants by means of an escape sequence. An escape sequence is an indirect 
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\\n\ nl spec 1 1 yiny ;t character anti always begins will) a 
example. \n issues a newline and \l issues a lab. 


hat k dash. l ; or 


EXPRESSIONS 


Expressions consist ot constants and variables combined together with 
operators, hive types ol operators are used in 0 language which are: 


I > Arithmetic Operators 

2) Assignment Operators 

3) Relational Operators 
-I) Logical Operators 

5) Increment and Decrement Operators 


TESTING AND DEBUGGING 

I lie process ol finding and removing errors in a computer program is known 
as debugging. Most ol the programs will contain errors or bugs when you first 
complete them. Large and complex programs have more bugs and more time 
and cl Ions are required to run them properly. Debugging is an important part 
ol the programming process. 

In general, two types ot errors are found in computer programs, syntax and 
logical errors. Syntax errors occur when the rules or grammar of the 
programming language is not followed and they are detected by 1 the compiler. 
Logical errors occur when the logic of the program is incorrect and they are 
difficult to find and remove since they are not detected by the compiler. 

2.7 EXERCISE 

L Fill in the blanks. 


i) Quantities whose values do not change during the execution of the 
program are called. 

it) A.is a memory location that is identified by a name 

to store an item of data of a particular type. 

iii) .should be matched to the type of variable you want 

to print or read. 

iv) You can enter control characters in a C program by means of an 
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Answer the following as True or False. 

a) Type integer can accommodate numbers from 0 to 32,767. 

b) Type long variables can hold numbers twice as big as type tnt. 

c) Type float occupies 4 times as many bytes of memory as char. 

d) Two variables can be declared in one statement. 

Express the following numbers in exponential notation. 

a) 256.75 b) 0.0115 c) -35.123 

d) 0.0000456 e) 1,000,000 

Express the following numbers in decimal notation. 

a) 2.3e6 b) 5.25e-4 c) 1.23456e3 

d) -7.8843e-3 e) -3.488e2 

t 

Which of the following are arithmetic operators? 

il) + 

b) & 

c) % 

d) < 

The function scanf() reads 

a) A single character 

b) Characters and strings 

c) Any possible number 

d) Any possible variable type 

Precedence determines which operator 

a) is most important 

b) is used first 

c) is faster 

d) operates on the largest number 

What is the meaning of the characters \t and \n? 
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CHAPTER 3 


LOOPS 


Ihcio are a number ot techniques that assist in the design of programs that are 
easy to understand and whose logical flow is easy to follow. Such programs 
aie more likeh to be correct when first written than are poorly structured 
programs and it they aie not correct, the errors are easier to find and correct. 

In a str uc t ured prog ram, the logical flow is governed by three basic control 
structures. -- 


1) Sequential 

2) Repetition 

3) Selection 


Sequential structure refers to the execution of statements in the order in which 
the y appear. The sample programs presented in the previous chapters are all 
sinught-line" programs in which the only control used is sequential. 
Repetition structure (or loop) is the subject of this chapter. 

A loop is another ^unda menta 1 idea in programming. It provides a way for you 
to repeat one or mo re statements as many times as your application* requires. 
You c .an employ a loop to handle any repetitive task and for most programs 
loops are essential. Using a computer to calculate the company payroll, for 
example, would not be practicable without a loop. 


AJoo p is a me chanism that enables you to execute the same sequence of 
statements repeatedly until ^particular condit ion is m et. The statements inside 
a loop are sometimes called iteration statements. 


There are two essential elements to a loop. The statements or block of 
statements that forms the body of the loop that is to be executed repeatedly 
and a loop condition of some kind that determines.wh en to sto p repeating the 
loop. A loop condition can take a number of diffe ren t form s, to provide 
different ways of controlling the loop. You can set the loop condition to suit 
the.circumstances. 
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I or example you might want to: 

i) Execute a loop a given number of times 

ii) Execute the loop until a given value exceeds another value 

iii) Execute the loop until a particular character is entered. 


3.ITHKKOK LOOP 

I he general form of the for statement is 
lor (expl; exp2; exp3) 

I , 

body of the loop (block of statements) 

1 

Ii is executed as follows: 

(! ) exp I is evaluated 

(2) exp2 is evaluated. If it is true (nonzero), the body of the for loop is 
executed, followed by exp.f and this slep(2) is repeated. If exp2 is 
false (zero), the loop terminates and the execution continues with 
the next statement if any after the for loop. 

Let us write a simple program using a for loop to print the numbers from I to 

5. 

# include <stdio.h> 

void inain(void) 

{ 

ini j; 

for (J=l; j<=5; j++) 

printf("\n,j = %d\|); 

] 

When (his program is compiled and executed it will produce the following 
output. 

j= I 

j = 2 
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j = 3 
j = 4 
j = 5 


I’he expression 

i = i 

initializes the j variable to 1. Initialization is done as soon as the loop is 
entered. 

The second expression 
j<=5 

tests each time through the loop to see if j is less than or equal to 5. It the test 
is true, the body of the loop is executed. If the test is false, the loop will be 
terminated and control will be transferred to the next statement, if any, 
following the for loop. In this program there are no more statements, so the 
entire program terminates. 

The third expression 

j++ 

increments the loop variable j each time the loop is executed. In general, any 
expression can be used for incrementing the loop varaible. When a for loop 
terminates, the loop variable is still defined and contains the value assigned by 
the last increment. In our program, the last value assigned to j will be 6. 
However, a well-designed program will not use this feature. 


Program to read a number and print its table 


# include <stdio.h> 

void main(void) 

{ 

intn, j; 
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printf( M \nEnter a number whose table is required: "); 

scanf("%d M ,&n); 

for (j=l;j<=12,j++) 

printfr\n%2d x %2d = %3d", j, n, j*n); 

In ihis program %2d means to print j and n in the fie l d width of 2 and 9/3 cl 
specifies to print the product j ![! n in the field width of 3. 


Program to print the sum of odd numbers between 1 and 100 

sum = 1 + 3 + 5 + ... + 99 
# include <stdio.h> 
void main(void) 

I 

int j, sum; 
sum = 0; 

for (j=i; j<100; j=j+2) 
sum=sum+j; 

printf("\nsum= %d'\sum); 

} 


Program to read a number and print its factorial 
# include <stdio.h> 
void main(void) 

i 

int n, j, fact; 

printf("\nEnter a number: "); 
scanf("%d", &n); 

fact-1; 

for (j=l; j<=n; j++l) 
fact=fact*j; 
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printf( "\nThe factorial of %d is %d", n, fact); 


I he follow me program prints a table of equivalent temperatures in both 
Fahrenheit and Celsius with an increment of 5(rangc 50 - 100 F). 

# include <stdio.h> 

void main(void) 

{ 

* * -I 

ml i; 
float c; 

pri n tf( ’ '\n Fall ren heit Celsius”); 
printf("\ii."); 

for (1=50; l<=100; f=f+5) 

I 

c=0.55*(f-32); 

priiitf("\n %3d %6.2f", f, c); 

} 

I 

flic output for the program will be temperature equivalents in two-column 
format a.s below. 


ahrenheit 

Celsius 

50 

9.90 

55 

>:.65 

00 

15.40 

65 

18.15 

/o 

20.90 

75 

23.65 

80 

26.40 

85 

29.15 

00 

31 -90 

05 

34.65 

100 

37.40 
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3.2 THE WHILE LOOP 


t The for loop described in Section 3.1 can be used lo implcincnt a rcpelition 
j structure in which the number of iterations is determined before execution nt 
, theTor statement. In some cases a repciiliou structure is required for whieli tlir 
number of iterations is not known in advance but in which repetition continues 
while some expression (or condition) remains true. Such a struct lire can be 
implemented by using tiie while statement. 


The while statement has the general form 

while (expression) 

\ 

body of the loop 

I 

The body of the loop can be a simple statement or it can be compound 
I statement (more than one statement). If the body of the loop consists of a 
single statement then the braces are not required but if it consists of compound 
statements then braces must be used. 

When a while statement is encountered, expression is evaluated. If it is true 
(non-zero), body of the while loop is executed followed by another evaluation 
of expression. As long as expression is true, the statements in the body of (he 
loop are executed. When expression becomes fals e (zero ), execution continues 
with the statement if any after the loop. If expression is false the first time, 
then the body of the loop is never executed. 

As an example which uses a repetition structure in which the number of 
iterations is not known in advance, we now develop a program that reads in a 
list of marks, counts them and calculates the average marks. Any negative 
number entered signals the end of input. 

# include <stdio.h> 


void main(void) 

\ 

int count; 

float marks, sum, avg; 
sum-0; 
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count=0; 


j)rintf("\nEnter marks (negative number to quit):"); 
scanf(" %f",&marks); 

while (marks>=0) 

{ 

sum=sum+marks; 

count=count+l; 

printf( \nEnter marks (negative number to quit):"); 
scanf(" %f",&marks); 

avg=sum/count; 

printf(' '\n A verage Marks= % ',avg); 
printf("\nNo. of marks in the fist=% 2d",count); 


As another example, the following program converts kilograms to pounds 
using while loop. In this program zero signals the end of input. 

# include <stdio.h> 

void main(void) 

i 

float kgs, lbs; 

printf("\nEnter a weight in kilograms (zero to quit): ")• 
scanf("%f",&kgs); 

while (kgs!=0) 

{ 

lbs=kgs*2.2; 

printf("\n%6.2f kilograms=%6.2f pounds\n",kgs,lbs); 

printf("\nEnter a weight in kilograms (zero to quit): ")• 
scanf("%f", &kgs); 

} 

printf("\nGood Bye"); 
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Program to print ASCII table 

In ASCII table each of the numbers from 0 to 255 represents a separate 
character. Following are the types of characters included in ASCII tabic. 

0-31: control codes such as tab. carriage return and bell 

32 ~ 127: usual printing characters 
128 ~ 255: graphics and foreign language characters 


Following program prints all the ASCII characters from 32 to 255 using while 
loop, 

# include <stdio.h> 

void main(void) 

{ 

int n; 

printf("\n"); 

n=32; 


while(n<=255) 

( 

printf("%3d=%c\t",n,n); 

n=n+l; 

1 

A section of the output is shown below. 


7 l=G 72=H 73=1 74=J 75=K ?6=L 77=M 7K=N 79=0 80=P 
SI =Q 82=R K3=S 84=T 85=U 86=V 87=\V 88=X K9=Y 90=Z 


In this program tab(\t) caused the next item printed to start eight spaces from 
the start of the last item. It divides the columns eight wide. Therefore, on an 
80-column standard screen. 10 items can be displayed. The prinit'O function 
used a field-width specifier of 3 so that each item is printed in a space of 3 
thaiaclus and the numbeis are properly aligned in columns 
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I he pi ini ft) st ate m cm in the above program is printing both the character code 
aiul its ASC II code. In C language, we can use the same variable, n lor both 
displaying number and character. This is done by changing the format 
speedier, that is. Ofd prints the number and %c prints the character. 


3.3 THE DO WHILE LOOP 

It is very frequently requir ed that you want the loop to execute at leasLonu*?- as 
>ou do vvdtli menus and many other applications. In such situations, you should 
begin with a statement that makes the condition true. It becomes tedious 
initializing the variable before each loop. C also provides a type of loop that 
checks the condition after executing the statements in the loop, so you can be 
sure it executes at least once. This sort of loop lakes a form that is easy to 
understand. 

do 

i 

Bodv of the loop 

} 

while (expression); 

To indicate that the condition (expression) is checked after the loop is 
executed at least once, while (expression) is simply placed at the bottom of the 
loop instead of at the top. If you follow through the logic of the loop, you will 
sec that the only difference this location makes is that the loop is executed at 
least once, whether or not the expression is true, so you don’t have to initialize 
anv variable to make the expression true before entering the loop. Note that 
there is a semicolon after the expression in this loop because it is at the end of 

statement. 

To illustrate this let us write a program that prints all the uppercase letters of 
the alphabet. 

# include <stdio.h> 
void nuiin(void) 

i 

char ch; 

cli=W; 

do 
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printir %c ",ch); 
ch=ch+1; 

1 

while(ch<=’//); 

1 


The output of this program is 

AIICI) K F (i IIIJKLMNOPQRSTUVWXYZ 

In this program, the character variable eh is iniliali/.cd to 'A before entering 
the loop. I he expression in the while statement ch<—Z' acts as the test. I he 
slatemenls wilhin ihe loop execute as long as this expression remains true. I he 
statement ch=ch+1 increments the value of ch by one with each iteration. 


3.4 NESTED LOOPS 

You can place a loop inside another loop. In fact, you can 'nest' loops within 
loops to whatever depth you require for the solution of your problem. 
Furthermore, nested loops can be of any kind. You can nest a for loop inside a 
while loop inside a do while loop, if you need to. They can be mixed in any 
way that you want. 

The most common application of nested loops is in the context of arrays, 
which you will meet in Chapter 5, but they do have other uses loo. We can 
illustrate how nesting works with examples. 

The next program uses nested loop to print the products of numbers as given 
below. 

1x1= I 
1x2= 2 

1x3= 3 
1x4= 4 
2x1=2 
2x2= 4 
2x3= 6 
2x4=8 
3xi=3 
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3x2= 6 
3x3= 9 
3x4=12 

# include <stdio.h> 
void main(void) 

{ 

int j, k, prod; 


for 0=1; j<=3; j++) 

for (k=l; k<=4; k++) 

{ 

prod=j*k; 

printf("\n%2d x %2d = %2d" t j, k, prod); 

> 

} 

The loop variable j is assigned its initial value I and the statement 

for (k=l; k<=4; k++) 

{ 

prod =j*k; 

printf("\n' 2d x %2d = %2d", j, k, prod); 

) 

is executed. This ealcut tes and displays the first four products, Ixl, 1x2, 1x3 
and 1x4. The value of j is then incremented by 1 and the inner loop is executed 
again. This calculates and displays the next four products, 2x1, 2x2, 2x3 and 
2x4. Finally, j is incremented to 3, giving the last four products, 3x1, 3x2, 3x3 

and 3x4. 

In this program we m use braces in the inner for loop because there are 
more than one statemc s to be executed. 

Lei us see what will happen if we don't use the braces in the inner for loop. 

for (j=l; j<=J; j ++ ) 

for (k=J; k<=4; k++) 
prod=j*k; 

printf("\n%2d x %2d = %2d", j, k, prod); 
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In this case, the inner loop contains a single statement because braces are not 
used. Therefore, the value of last product (3 x 4). 12 will be stored in the 
variable prod. The printfO statement will be executed only once when the 
loops terminate. Thus, the output produced will be: 

4 x 5 = 20 


Note that on termination of the nested loops, the j has the value of 4 and k has 
the value of 5, so \vc obtain the above output. 


Lei us generate a multiplication table shown below by using nested for loops. 


1 

n 

3 

4 

5 

6 

7 

8 

9 

10 

1 

4 

A 

8 

10 

12 

14 

16 

13 

20 

3 

6 

9 

12 

15 

* 

18 

21 

24 

2/ 

30 

JO 

20 

30 

40 

■ 

# 

50 

60 

70 

80 

90 

100 


# include <stdio.h> 

void main(void) 

{ 

iut i o\v, col; 


1 


fort row= 1 ,row<=10;row=row+J) 

I 

printf( M \n"); 

for(col=l;col<=10;col=col+l) 
printf( ,, %3d '\row*ct»I); 

} 


In this program the inner loop steps through columns 1 to 10. while the outer 
Inop steps through the rows I to 10. For each row, the inner loop is executed 
once and the product row-col is printed. To line up the columns properly a 
field-width, specifier of 3d is used in the printfO function. 
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V'M pi»n*ram calculates tlu' 
whi'H' n in the value that you 


M'in ol the integers tor each integer Irom I to n. 
enter. 


fi include <stdio.1i> 


void innin(viml) 


ini j.k,suiiMi; 


|)rin(t("\iiKn(er the upper limit:"); 

sc;miV'%d , \&n); 

pri i it IV 1 \ii\i I nt cger\t\t Sum "); 

loi\j=l;j<=n;j ++ > 


sum=0; 

l'or(k=l;k<=j;k++) 

suni=sum+k; 

pri lit l\ ’ '\n\t 3d\t\t *7r 3d'' v j,snm); 


W e eet the follow ing output when we run this program 

Kiiicr the upper limit: 8 

Integer 
1 
2 

3 

4 

5 

6 

7 

8 

The following program calculates the factorial of each integer from 1 to n. 
where n is a value that you enter. Tnis program uses nested loop in a very 
similar way used in the previous program. 

V 

4 0 


Sum 

1 

3 

6 

10 

15 

21 

28 
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# include * \ldln.h * 


'oiil nuiimvotih 

{ 

ini j.k.n; 
lim# iut tiui; 

prinHWnl'liter the upper 

print l\ "\uVt I uicgcrM iMietorliil"); 

fm'U-t;j<*n;j+-tA 

i 

liioUl; 

Ini |k “ I ikvsj;K++) 
liHt=niit+k; 

prim It 1 \n\i ‘; M\\t <r6ld 11 JJmt); 

1 

I 


N.'U- iho second I'limro statement in il.is |»,.,pran. iluil uses the format 
■.^oilK-i VOW to o,it r ,.t (ho value of |i,el. Note the p,vlix I specifies long 


Now. let us exee 


me this program lo see tlie output. 


1* liter (lie upper 

limit: S 

Integer 

(net nr in 1 

1 

1 

■» 

■» 

5 

6 

4 

24 

5 

120 

(i 

720 

7 

5040 

S 

40520 


5.5 SUMMARY 


A loop makes possible repeated execution ni' on. 

ropotition must ho controlled so h uhe ! , m ° rC s ' a,emems ' Thls 

1 M lhest sl 'ilomcnts arc executed only a finite 
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number ot Limes. C provides three slulemenis to implement loop structure. 
These three statements are the for statements, the while statement and the do 
while statement. 


THE FOR LOOP 

The tor loop is primarily used for executing a statement or block of statements 
a predetermined number of times. You control a for loop using three 
expressions separated by semicolon, which are placed between brackets 
following the keyword for. 


THE WHILE LOOP 

The while loop uses a logical expression.Lo control execution ofjhe loo£body. 
If the condition controlling the loop produces an integer, the loop will 
continue as long as the' vattre is'TTcm^efo. 'A'riy non-zero integer means the 
condition is true and only a zero means it is false. 


THE DO WHILE LOOP 

The do while loop is similar to the while loop in that the loop continues as 
long as the specified loop condition remains true. However, the difference is 
that the loop con^fon'isThed^^rfhe'end of the do”while loop, rather than 
at the beginning, so the loop body is always executed at least once. 


3.6 EXERCISE 

1. Fill in the blanks. 

j) A . enables you to execute the same sequence of 

statements or block of statements a numbei oi times. 

ii) A loop within another loop is called ... 

jjjj a . loop is primarily used for executing a statement or 

block of statements a predetermined number of times. 
j v j j n a .loop, the loop condition is checked at the end of 

the loop. 

2. A single-statement for loop is terminated with a 
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a right bracket 

r' right brace 

a* V,;'\ 0 , 0 ll 


. ,,ple~>iaiemen: who p is tertvmuLV. with a 


J* " . . ,v 

ght * ^racc 
c» comma 
di semicolon 


\ while IvKip is more appropriate than a lor loop when 

■ft 

the terminating condition occurs unexpected!;. 

■ die KxJ\ of the loop w ii! he executed at least once 
she program v ill he executed at least once 
d the number of times the loop will he executed is know n he I ore the 
loop is executed. 

\ do waile loop is useful when 


a) 

tile hod\ 

of the 

.1 :ie\er he eveetred 

b' 

the bo. 

of the 

op will he executed u least once 


the hi*J\ 

oftl; 

top ma\ nexer he executed 


the ’v-u\ 

vd & 

on has a single statement 


tv V\ hut will he prime. , \ the following program? 

# include <stdii'J > 
x old maim soli 
{ 

into;:; a total=0; 

forum, ni di: count <8; count++) 

l 

i 

to(al=lotal+count; 

pnimV’\nCount=%d,Total=%d”,count,lotal); 

t 

r 

l Write the above program using while loop. 
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K. Wiitc the piogiam of question 5 using do while loop. 

Wiiie j piogiam to find the sum of positive odd numbers and ti e 
product of positive even numbers less than or equal to 30. 

10. Write two programs that -ead an integer and print its table in 
descending order using for loop and while loop. 

11. Wiite a piogram that prints the square of all the numbers from ! to 10. 

Number Square 

1 1 

2 4 

3 9 

* f 

* * 

* * 

10 100 
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CHAPTER 4 


CHOICES ANI> DECISIONS 


In ibis chapter, choices and decisions and their C. language implementation-, 
aie introduced. Selection structures allow a choice among various alternatives. 
That is. based upon the answer to a question, the logic of an algorithm 
proceeds along alternate paths. Statements that straighi forwardly implement 
the choices arid decisions arc available in C language. 

We all make different decisions in the face of changing circumstances. For 
example, if my friend is at home, then I will visit him. If the weather is good 
tomorrow, I will go for picnic. 

Computer languages are also able to perform different tasks depending on the 
circumstances. C uses the following statements to implement choices and 
decisions in programs. 

• The if statement 

• The if-else statement 

• The else-if statement 

• The switch statement ’ 

• The conditional operator. 


4.1 THE IF STATEMENT 

If statement has the general form 

if (condition) 

{ 

Block of statements 

} 


When this statement is executed, the condition is evaluated first. If the 

conation is true then the block of statements within the braces will be 

' ■ theie is a single statement that is to be executed if the condition is 

Hue then braces are not required. 
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Let us have a look at a simple program that uses if statement. 

# include <stdio.h> 

void iiiain(void) 

{ 

int marks; 

printf( M VnEnter your marks:"); 
scanf( ,, %d’\&marks); 
if (marks>32) 

I 

printf("\nCongratuIations"); 
printf("\nYou have passed"); 

I 

i 

When this program is executed, it will prompt you to enter your marks. If you 
enter marks greater than 32, the program will print 

Congratulations 
You have passed 

When the if statement of this program is executed, the conditional expression 
within the brackets is evaluated. If the expression is true, that is, the marks 
entered are greater than 32, then the two statements following the key word if 
are executed. If the expression is false, that is, the marks entered are less than 
33, then the following two instructions will be skipped and the program will 
terminate. 

4.2 THE IF-ELSE STATEMENT 

If has the general form 

if (condition) 

{ 

Block of statements 

} 

else 

{ 

Block of statements 

} 
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When the above if statement is executed, the conditional expression is 
evaluated. If the condition is true then the block of statements following th e jj 
will be executed and the block of statements following the else will b e 
skipped. If the condition is false then the statements following the if will b e 
skipped and the statements following else will be executed. 

Let us see the implementation of if-else statement in the following program. 

# include <stdio.h> 

void main(void) 

{ 

int marks; 

printf("\nEnter your marks:"); 
scanf(" %d",&marks); 
if (marks>32) 

{ 

printf(' '\nCongratulations"); 
printff'\iiYou have passed"); 

} 

else 

printf("\nYou have failed"); 

} 

The difference between this and the previous program is that, in this program 
if the marks entered are below 33 then the statement following else will be 
executed and the message 

You have failed 

will be printed. Also note that, in this program there is a single statement to be 
executed if the condition is false. Therefore, braces are not required after else. 

Here is another program that implements the if-else statement. 

# include <stdio.h> 

void main(void) 

{ 

float x,y,z,sum,avg,prod; 

int k; 
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x=3: 

>'=4; 

z=5; 


printf(:\nEiiter the value of k: M ); 
scanf("%d",&k); 

if (k>l) 

{ 

sum=x+y+z; 

avg=sum/3; 

printf(”\nSum=%f ^sum); 
printf("\nAverage=%f",avg); 

} 

else 

{ 

prod=x*y*z; 

printf("\nProduct=%f",prod); 

} 

I 

When this program is executed it prompts for the value of k. If k is greater 
than 1 then the sum and average of values stored in x, y and z are calculated 
and printed. If k is less than or equal to 1 then it calculates the product ot x, y 
and z and prints it. 

As another example, consider the following program that prompts the user to 
enter a phrase and counts the number of characters and the number of words in 
it. 

# include <stdio.h> 

# include <conio.h> 

void main(void) 

{ 

int chcount, wordcount; 
char ch; 

chcount=(>; 

wordcount=0; 
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printf("\nEnter a phrase: \n"); 
while((ch=getche())!='\r') 

. { 

chcouiit=chcount+l; 
if(ch=='') 

wordcou nt=wordcount+1; 

} 

printf("\n Character counts%d",chcount); 
printf("\nWord count= % d ", wordcount+1); , 

I 

In this program the user enters a phrase and presses Enter to indicate the end 
The variable chcount is incremented by 1 each time a character is typed. The 
variable wordcount is used for counting the words in the phrase. Number of 
words in the phrase are detected by counting the number of spaces assuming 
no multiple space between the words. There will always be one more word 
than there are spaces between them. Therefore, 1 is added to the variable 
wordcount before printing. 


The getche() Function 

For some situations, we require a function that will read a single character the 
instant it is typed, without waiting for Enter. The scanff) function has the 
weakness that you have to press the Enter key to finish entering a value. For 
example, in a game we might want an object to move each time we press one 

of the arrow keys. It would be awkward to press the Enter key each time we 
pressed an arrow key. 

The getche() function is used for this purpose. The get means it gets something 
from an input device. The che means it gets a character and the e means it 
echoes the character to the screen when you type it. There is a similar 
function, getchQ which does not echo the typed character to the screen The 
getche() function requires conio.h header, so we must include that as well. 


4.3 THE ELSE-IF CONSTRUCT 

It has the general form 
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if( condition) 

{ 

block of statements 

I 


else if(condition) 

f 


block of statements 

} 

else if(condition) 

{ 


block of statements 

} 


else 

{ 

Block of statements to be executed 
, when none of the conditions is true. 

} 

In this structure, if any of the conditions is true, the program executes the 
statements under that if or else if. If none of the conditions is true, the program 
executes the statements following the final else. This final else is very useful 
in programming for giving error messages. That is, if the user does not choose 
any of the correct options, the final else is executed automatically. 

The following program implements this structure. 

# include <stdio.h> 

void main(void) 

{ 

int choice; 
float x, y; 

printf("\nProgram to perform arithmetic operationsAn"); 
printf("\nl. Addition"); 
printf("\n2. Subtraction"); 
printf("\n3. Multiplication"); 
printf("\n4. DivisionVn"); 
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printf("\nEnter your choice:\n"); 
scanf("%d'\&choice); 

printf("\n Enter 2 numbers:"); 
scanf("\n%f %f",&x,&y); 

if(choice==l) 

prin tf(' '\nSum= % 6.2f " ,x+y); 
else if(ehoice==2) 

prin tf(" \nDiffe rence= % 6.2f'' ,x-y); 
else if(choice==3) 

p r intf('' \nPr od u ct= % 6.2f'' ,x*y); 
else if(choice==4) 

printf( M \nQuotient= % 6.2f' ',x/y); 
else 

printf("\nlnvalid Command"); 


Here is another program that reads marks of a student and prints his 
letter grade according to the following scheme. 

Marks Grade 

80-100 A 

70-79 B 

60-69 C 

50-59 D 

Below 50 F 

# include <stdio.h> 

void main(void) 

{ 

int m; 

printf("\nEnter the marks:"); 
scanf("%d", &m); 


if(m>=80 && m<=100) 
printf("\nGrade A M ); 
else if(m>=70 && m<=79) 
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priiitf("\nGrade B") ; 
else *f{m>=60 && nii=69) 
printf("\nGrade C M ); 
else if(m>=50 && m<= 59) 
printf("\nGrade D"); 

else 

printf( M \iiGrade F M ); 

} 


4.4 THE SWITCH STATEMENT 


The switch statement is very similar to the else-if statement but it has more 
flexibility and it is easy to use. The following simple program demonstrates 
the use of this statement, 

# include <stdio.h> 

# include <conio.h> 

void main (void) 

{ 

int n; 

printf(''\n Enter an Integer, N: 

scanf("%d",&n); 

switch(n) 

{ 

case 1: 

printf("N is 1”); 
break; 
case 2: 

printfTN is 2"); 
break; 
default: 

printf( M N is not lor 2"); 

} 

} 
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This statement starts with the key word switch b, **« 5 

* * . m* urUii'h ic aicn known as switcii vsnsuic. it Ctin tilso ho , 

containing an integer which is aiso KlIUW Jt - urs 

expression giving an integer value such as 2 x +y. 


Following each case keyword is an integer constant. It can also be a constant 
expression that evaluates to an integer. This constant is terminated with a 
colon. There can be one or more statements following each case keyword and 
these do not need to be enclosed within braces. Only the entire body of the 
swatch statement must be enclosed within braces. 


When this program is executed, the switch variable must have an integer 
value. The value of switch variable is compared with the constant values 
following the case keyword and if it matches, control is transferred to the 
statements following this particular case keyword! 

If the switch variable does not match any of the case constants, control goes to 
the keyword default which is usually at the end of the switch statement. 

Notice the use of break statement in this program. It terminates the swatch 
statement when the body of the statements in a particular case has been 
executed. The break statement takes the program out of the structure it finds 
itself in. 


Switch statement can also have switch variable of type character as shown in 
the next program. Note that in this program there is no default keyword, the 
whole switch statement simply terminates when there is no match. 

# include <stdio.h> 


void main (void) 

{ 

char ch; 

printf(”\nEnter a character: "); 
scanf("%c",&ch); 

switch(ch) 

{ 

case 'a': 

printf("\nThe character you entered is 'a'."); 
break; 
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case 'b': 
case 'c': 

printf( \n I he character you entered is *b* or 'c'."); 
break; 

} 

1 

When this program is executed, if the user enters 'b' or 'c\ the same statement 
loliowing the last case keyword is executed, in the absence of a break 
statement, the control falls right through one case to the case below and this 
makes it easy tor several values of the switch variable to execute the same 
code. 

The next program is about lottery. You buy a numbered ticket and if you are 
lucky, you win a prize. For instance if your ticket number is 122, you won first 
prize, it is 456 you can claim second prize and ticket number 16 gets you third 
prize. Any other ticket number wins nothing at all. Switch statement is very 
suitable in this type of situation. There would be four cases. One each of the 
winning numbers, plus the ‘default’ case for all losing numbers. Here is the 
program to demonstrate the use of switch statement in lottery program. 

# include <stdio.h> 

void main(void) 

{ 

int ticket_number; 

printf("\nEntcr the ticket number:"); 
scanf(" %d",&ticket_number); 
switch(ticket_nuinber) 

. { 

case 122; 

printf("\nYou win first prize."); 
break; 
case 456: 

printf("\nYou win second prize."); 
break; 
case 16: 

printf("\nYou win third prize."); 
break; 
default: 
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printf("\nSorry you lose."); 

i 

/ 

} 

Program to determine whether a character entered was a vowel or a consoriani 


# include <stdio.h> 

i 

void main(void) 

{ 

char letter; 

printf("\nEnter a lower-case letter:"); 
scanff" %c",&letter); 
il‘((letter>='a') && (letter<=’z')) 
switch(letter) 

{ 

case ’a’: 
case 'e': 
case Y: 
case 'o': 
case V: 

printf( M \nYou entered a vowel."); 
break; 
default: 

printf("\nYou entered a consonant."): 

} 

else 

printf("\nYou did not enter a lower-case letter."); 


In this program, the first if statement checks whether the letter entered is a 
lower-case letter or not. If it is a lower-case letter then the switch statement 
w,ll be executed. If the entered value is a lower-case vowel, the message 
confirming that will be printed since all the case values for vowels share the 
same print statement. Otherwise the default case will be executed, displaying 
the message that the character entered was a consonant. 
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4.5 THE CONDITIONAL OPERATOR 

A conditional operator is a decision-making operator. It has the following 
form. 


condition ? expressionl : expression2; 

When this statement is executed, the condition is evaluated. It it is true, the 
entire conditional expression takes on the value ol expressionl. 11 it is a sc. 
the conditional expression lakes on the value ot expression2. lac enui<~ 
conditional expression takes on a value and can therefoic be usee 
assignment statement. Consider the following example. 

answer = (x > y) ? x*y : x+y; 

This statement will assign the product of x and y to the variable answer, ii x is 
greater than y, otherwise answer will be assigned the sum ot x and y. 

This expression is equivalent to the following if-else statement. 

if (x > y) 

answer = x*y; 

else 

answer = x+y; 

Some programmers may prefer to use the above if-else statement rather than 
using the condition operator because it is easy to understand. 

4.6 SUMMARY 

Decision-making is very important in any kind of programming. It would not 
be possible to solve most problems without the ability to alter the sequence ol 
instructions in a program based on the result of comparing data values. This 
chapter explores how you make choices and decisions in C programs. This 
enables you to write programs that can adopt their actions depending on the 

input data. 

THE IF STATEMENT 

This statement allows your program to execute a single statement or a block of 
statements enclosed between braces, if a given condit.on is true. 
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THE IF-ELSE STATEMENT 


The if statement executes a statement if the condition specified i s lru 
Program execution then continues with the next statement in sequence j- 
might be that we want to execute a particular statement or block of statements 
only when the condition is false. To cater to this, the if-else statement is used 
It has an extension of the if that allows one course of action to be followed \\ 
the condition is true and another to be executed if the condition is f a j se 
Execution then continues with the next statement in sequence. 


THE ELSE-IF CONSTRUCT 

This statement is very useful in programming when we have more than two 
actions to be taken based on different conditions. During its execution each 
condition is checked starting from the first. When a condition that results in 
tiue is encountered, the statement or block of statements following it are 
executed. If all the conditions of else-if construct are false then the statement 
01 block of statements following the else are executed. The else in this 
statement is optional. If all the conditions are false and there is no else clause 
then none of the instructions in the else-if statement will be executed and the 
control will be transferred to the next instruction. 


THE SWITCH STATEMENT 


Very Often we need to execute a particular set of statements in a multiple- 
choice situation, from a number of choices depending on the value erf an 

m dfinl, V rh ab C ° r express '° n £ The switch statement enables you to select from 
are cadedcaseffh “ T ° f Va ' UeS for a § iven expression. The choices 

value Ofl int j °" b k e,ween a number of eases is determined by the 

value of an integer expression that you specify between brackets following the 

You define the possible choices in a switch statement by 

“ s '"° Th ™7, r e !, aS y0U neeA The detault label ‘Ratifies the default 

case. The statements following the default are executed if the selection 

expression does not correspond to any of the case values, [f you don't specify a' 

detault case and none of the case values is selected, the switch will do nothing. 

I7.heT k Stat ,!T en ‘ l that appears af,er each set of case statements is necessary 
oi the logic. It breaks out of the switch after the case statements execute and 

cause execution to continue with the statement following the closing brace for 
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the switch. We don't need break alter the final case because execution leaves 
the switch at this point anyway. 


the conditional operator 

The conditional operator is sometimes called the ternary operator because it 
involves three operands and is the only operator to do so. It has similarities to 
the if-else statement because it selects one of the two choices depending on the 
value of a condition. However, where the if-else statement provides a way ot 
selecting one of the two statements to be executed, the conditional operatoi is 
a way to choose between two values. 


4.7 EXERCISE 


1, Fill in the blanks. 


i) 

ii) 

iii) 

iv) 


The . function reads a single character the instant it is 

typed without waiting for Enter key and displays it on the scieen. 

The . statement allows one course ot action to be 

followed if the condition is true and another to be executed it the 


condition is false. 
The . 


statement enables you to select from multiple 


choices based on as set of fixed values for a given expression. 

The .operator selects between two values depending 

on the value of an expression. 


2. Write a program that reads temperature and prints a message as given 
below. 


Temperature 

t>35 

t>20, t<35 
t<20 


Message 
It is hot! 
Nice day! 
It is cold! 


3. Write a program that reads a phrase and prints the number of upper-case 
and lower-case letters in it. 

4. Write a program that reads three numbers and prints the largest. 
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A class of 35 students takes an examination in which marks range f r( , m , 
to 100. Write a program which finds 

a) the average marks 

h) the number of students failed (marks below 50) 
c) the number of students who scored 100 marks 

Write a program that prints all odd positive integers less than 100 
skipping those that are exactly divisible by 7. 

1 3 5 9 11 13 15 17 19 23 25 99 

Write a program that reads two integers and prints their Greatest 
Common Divisor (GCD). 

Write a program that reads the coefficients, a, b and c of the quadratic 
equation 

cix 1 + bx + c ~ 0 

and prints the real solutions of x, using the following formula 

, _ -b ± VP -4a c 
2 a 

Note that if 

ylb 1 ~4ac ~ 0 


then there is only one real solution. IF it is greater than zero than there 

»^n°o l i e . al oS IU,i0nS and if U is less than “ro then print the message 
'NO REAL SOLUTION". ‘ 


68 


Scanned by CamScanner 


CHAPTER 5 


ARRAYS AND STRINGS 


The simple data types we have considered so far represent single values. In 
many situations, however, it is necessary to process a collection ol values that 
are related in some way, for example, a list of student marks or a collection ol 
measurements resulting from some experiment. Processing such collections 
using only simple variables can be extremely cumbersome and lor this reason, 
most high-level languages include data structure known as array. 

In this chapter arrays and strings are discussed. The reason for presenting 
arrays and strings together in one chapter is that strings are arrays oi type chat 
and to understand the strings we need to understand arrays. Therefore, in this 
chapter, arrays will be covered first and then strings. 


5.1 ONE DIMENSIONAL ARRAYS 

In some cases, it is better to store the data items in a sequence of main 
memory locations, each of which can be accessed directly. Such a data 
structure is called an array. In C, we can refer to each individual item or 
element in the array by a subscripted variable, formed by affixing to the array 
name a subscript in brackets, 

For example, if the marks of ten students are to be processed in a piogiam, we 
might use an array to store them. The computei must fust be instructed to 
reserve a sequence of ten memory locations toi the maiks. The anay toi 
storing marks can be defined as 

int marks [10]; 

Here int specifies the type of elements or items that will be stored in the array 
and the word marks is the name of the array. The [10] following the array 
name tells how many variables of type int will be in our array and brackets tell 
the compiler that we are dealing with an array. 
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To refer u> an individual element of the array, we use subscripts, the numb e 
in brackets following the array name. This number specifies the element 
position in the array. In C, all the array elements are numbered, starting at q 
F or example, the assignment statement 

niarks[4]=83; 

stores the value 83 in the fifth location of the array because the numberin 
starts with 0. Thus, the last array element will have subscript one less than th 
size of the array. That means the array subscript will be in the range of 0 to 9 

Let us consider the following program that reads marks of ten students and 
prints the marks that are above average. 

//Program that reads marks of ten students and prints 
//the list of marks that are above average. 

#include <stdio.h> 

void main(void) 

{ 

int marks[10] j,sum,avg; 


printf("\n"); 

for(j=0;j<10;j++) 

{ 

printf( M Enter the marks:"); 
scanf(" %d",&marks[j]); 

) 

sum=0; 

for(j=0;j<10;j++) 

sum=sum+marks[j]; 

avg=sum/10; 

printf("\nList of marks greater than the averaee\n"V 
for(j=0;j<10;j++) 
if(marks[j]>avg) 
printf( "\n % 3d ’' ,markslj]); 


In this piogram, the first for loop allows the user to enter 10 marks and stores 
them in the marks array. The second loop finds the sum of all the marks and 
then the average marks are calculated. Finally the last for loop compares the 
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marks of each student with the average marks and prints those that are greater 
than aveiage. Also note that in the beginning of the program the two-character 
symbol-slash (//) are used for comments. A comment begins with the double 
slash and continues until the end of the line. 

The old style C comment looks like this 

/* this is a comment */ 

Here the /* begins the comment and the */ ends it. 

The old-fashioned comment style is useful for multiline comments because we 
don t need the comment symbol at the beginning of each line. For example 

/* 

This program reads marks of ten 
students and prints those that are 
greater than average. 

*/ 


Program to read 15 integers and print the largest 

#include <stdio.h> 
void main(void) 

{ 

int j,a[15],inax; 

printf( M \n"); 

for(j=0;j<15;j++) 

{ 

printf("Enter a number:"); 
scanf( M %d",&a[j]); 

} 

max=a[0]; 
for(j=l ;j<15;j++) 
if(max<a{j]) 
max=a[j]; 

printf("\nThe largest number is %d'\max); 

} 
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Program to sort numbers using exchange sort 

, . . , sort algorithm is to continually examine 

The basic idea behind and exchang a . ■ f ounc j t k at are 

adjacent pairs of array elements. When a pair of elements is found that are out 
adjacent pairs ui m y h proper order. Exchange 

of order, they are interchanged so that they are in v v & 

sort algorithm is not practical for arrays wit mo ... . algorithm 

elements because the processing time can become prohibitive^ This algonthm 

is not offered as a good sorting algorithm but as a good example of array 
usage and manipulation. 


//Program to soft a list of numbers using exchange sort. 
# include <stdio.h> 


void main(void) 

{ 

int ij,a[50],n, holder; 

printf("\nEnter the number of elements in the list(max 50): ); 
scanf( ,, %d ,, ,&n); 


printf("\n"); 

for(j=0a<ny++) 

{ 

printf( M Enter a number:"); 
scanf("%d",&a[j]); 

} 


for(i=0;i<n-l;i++) 
for(j=0;j<n-1 ;j++) 
if(alj]>aU+l]) 

{ 

hotder=a[j]; 

atj]=a[]+l]; 

a[j+l]=holder; 

I 

printf('*\n***** Sorted Array *****\n">; 
for(j=0;j<n;j++) 

printf("\n%d",a[j]); 
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Program to find the standard deviation of real numbers 

Foi a real array x whose size is n, standard deviation is calculated as 


Stn 


Dev = 


^(Xj-avg) 2 



n 


Here avg is the average of n numbers. 


#include <stdio.h> 

#include <math.h> 

void main (void) 

{ 

int i,n; 

float x[50],sum,avg,suml,stndev; 

printf(''\nEnter the number of array elements(max.50): ”); 
scanf("%d M ,&n); 

printf("\nEnter the numbers, one on each lineVn"); 
for(i=0;i<n;i++) 
scanf("%f \&x[i]); 

sum=0; 

for(i=0;i<n;i++) 

sum=sum+x(i]; 

avg=sum/n; 
sum 1=0; 
for(i=0;i<n;i++) 

suml=suml+pow((x[i]-avg),2); 

stndev=sqrt(suml/n); 

printff 1 '\nStandard De via tion= % 6.2f' \stnde v); 
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In this program, we have used two predefined C functions. pow() and sqrt<). If 
we assume x and y are two floating point numbers then the function pow(x.y) 
will calculated x raised to the power y. The sqrt(x) function finds the square 
root of x. Note that math.h header is used for these functions. 


Program to read marks of 40 students and print the number of students passed 
and failed. Passing marks are 33. 

#include <stdio.h> 

void main(void) 

{ 

int marks [40] J,pass,fail; 

printf("\n M ); 

for(j=0*J<40;j++) 

{ 

printf("Enter the marks:"); 
scanf(" %d",&marks[j]); 

} 

pass=0; 

for (j=0; j <40;j++) 
if(marks[j]>32) 
pass=pass+l; 

fail=40-pass; 

printf("\nNumber of students passed=%2d",pass); 
printf("\nNumber of studetns failed=%2d\n",fail); 

Initializing One-Dimensional Array 

The following program demonstrates the initailizing of an array. 

# include <stdio.h> 

# define len 5 
void main(void) 

{ ■ 

int a[len]={ 10,34,16,40,22} j )S um,avg; 

sum=0; 
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for(j=0;j <len; j++) 
sum=sum+a[j]; 
avg=sum/5; 

printfC’VnThe average of given five numbers is %3d",avg); 

} 

The above program used the variable len which is defined as 5. 

int a[Ien]={ 10,34,16,40,22}; 

We can also omit the size of the array, leaving an empty pair of brackets 
following the array name.. 

int a[]={ 10,34,16,40,22); 

If the size of the array is not supplied, the compiler will count the number of 
items in the intiaiization list and fix that as the array size. 

If the number of values supplied are less then the actual number of items in the 
list then extra spaces in the array will be filled in with zeros. If the number of 
values supplied are greater than the actual number of items then the compiler 
will give an error message. 


5.2 TWO DIMENSIONAL ARRAYS 

- ■ 

There are many problems in which the data being processed can be naturally 
organized as a table. For example, if for each of twenty-five different students, 
four test marks are to be processed in a program, the data can be arranged in a 
table having twenty-five rows and four columns. 

Student Test Number 

Number 12 3 4 

1 79 80 64 91 

2 99 90 92 97 


25 100 62 73 88 
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In this table, the four marks of student 1 are in the first row, the tour marks of 
student 2 are m the second row. und so on. These one hundred data items can 
he conveniently stored in a two-dimensional array. The declaration 

int marks! 25][4J; 

reserves one hundred memory locations tor these data items. The array 
clement 

marks[l][2] 

refers to the entry in the second row and third column of the table, that is, to 
the marks 92 earned by student 2 in test 3. In general, 

marks[i][j] 

refers to the entry in the row i and column j, that is, to the marks of student i in 
lest j. 

To calculate the average marks in the four tests for each of the twenty five 
students, it is necessary to calculate the sum of the entries in each row and to 
divide each of these sums by 4. The following program can be used to carry 
out this computation and to display the average marks for each student. 

#include <stdio.h> 
void main(void) 

{ 

int marks[50][ 10],ij,student,test,sum,avg; 

printf("\nEnter the number of studentsfmax. 50):"); 
scanf(" %d",&student); 

printf("Enter the number of testsfmax. 10):"); 
scanf("%d",&test); 

printf("\nEnter marks of each student in one line:\n"); 
for(i=0;i<student;i++) 
for(j=0;j<test;j++) 
scanf(" %d,",&marks[i][j]); 

for(i=0;i<student;i++) 

{ 
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sum=0; 

for(j=0;j<test;j++) 

sum=sum+marks[i][j]; 
a vg=su m/test; 

printf("\nAverage marks for student %2d are %2d'\i+l,avg); 

} 


MATRIX TRANSPOSE 


The transpose of a two-dimensional array is one formed by interchanging the 
rows and columns of the original matrix. For example, if 



then the transpose of A is 


A - 


1 

2 

3 


4 7 ~ 

5 8 

6 9 


If the matrix has the same number of rows and columns, it is called a square 
matrix. 


The following program reads a square matrix and prints its transpose. 

#include <stdio.h> 


void main (void) 

{ 

int ij,a[10][10],n, holder; 

printf("\nEnter the size of square matrix(max. 10):"); 
scanf("%d'\&n); 

printf("\nEnter each row in one line:\n M ); 
for(i=0;i<n;i++) 
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{ 

for(j=0;j<n;j++) 

scanf( M %d, M ,&a[i][j]); 

} 

for(i=0;i<n-l;i++) 

lor(j=i+l;j<n;j++) 

{ 

holder=a[i][j]; 

a[i]Ul=aU][i]; 

atj][i]=holder; 

} 

printf( M \n***** THE TRANSPOSE *****\n”); 
for(i=0;i<n;i++) 

{ 

printf("\n"); 

for(j=0;j<n;j++) 

printf(" %3d ,, ,a[i]{j]); 

} 

} 

Initailizing Two-Dimensional Array 

The following program demonstrates the initializing of a two-dimensional 
array and count the number of positive values in it. 

# include <stdio.h> 

# define row 3 

# define col 4 
void main (void) 

( 

int ij,pos; 
int a[row][col]= 

{ { 4, 45, -6, 9}, 

{-8, 22, -37, 10), 

{50,-5, 62, 85} }; 

pos=0; 

for(i=0;i<row;i++) 

for(j=0;j<col;j++) 

if(a[i][j]>0) 

pos=pos+l; 
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} 


printf("\nThe number of positive values=%2d’\pos); 


In the above program note the format used to initialize the array. An outer set 
o races an t en inner sets ol braces, each with 4 items separated by 

commas. The inner sets of braces are separated from each other by commas as 
well. 


5.3 STRINGS 


A sequence of characters is generally known as a string. Strings are very 
commonly used in programming languages (or storing and processing words, 
names, addresses, sentences, etc. In C language, string is a data type which is 
an array of type char. 


String Constants 

We have already used strings in some of our previous examples. Strings are 
enclosed in double quotation marks as shown in the following printfQ 
statement. 

printf("%s", "I; in a student”); 

Heie I am a student" i-. a string constant. It is stored somewhere in memory 
and it cannot change just like numeric constants. Each character of a string 
occupies one byte of memory and the last character of the string is the 
character \0. It looks like two characters but is actually an escape sequence 
like \n and it is called the null character. \0 stands for a character with a 
numerical value of zero. In C language, all the strings must end with the null 
character. It is the only u ay that tells the compiler where the string ends. 


String Variables 

Just like numeric variables, C uses string variables to store and manipulate 
strings. We can use scanf() to store a string in a string variable but it has some 
limitations. To demonstrate this let us consider the following program. 
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# include <stdio.h> 


void main(void) 

{ 

char yourname[20]; 

printf("\n Enter your name:"); 
scanf(" %s",yourname); 
printfCHello %s.’\yourname); 

I 

Lei us see what happens when we run this program. 

Enter your name:Sajjad Heder 
Hello Sajjad. 

The program did not print the last name. The reason for not printing it is that 
scanf() function uses any white space character to terminate entry ot a 
variable. Therefore, it is not possible to enter a multiword string into a single 
array using scanf(). 

Notice that we don't have to enter the null character(\0) while entering the 
siring, instead it is automatically included at the end of the string. This means 
that if your string array is 20 character long, you can only store 19 characters 
tn it. 

Also notice that in this program there is no address operator(&) preceding the 
string variable name(yourname). This is because yourname is an address. We 
have to precede numerical and character variables with the & to change values 
into addresses but yourname is the name of an array and therefore it is already 
an address and does not need the &. 


The gets() and puts() Functions 

To solve the problem of storing multiword strings, C uses library function 
gets() which stands for get string and its purpose is to get a string from the 
keyboard and store it in a string array specified in this function. There is a 
similar function puts() used with strings and its purpose is to output strings. To 
understand the use of these I/O functions, consider the following program. 
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# include <stdio.h> 


void main(void) 

{ 

char yourname[20); 

puts("\nEnter your name:”); 
gets(yourname); 
puts(” Hello "); 
puts(yourname); 

} 

Let us run this program to see what happens. 

Enter your name: 

Sajjad Heder 
Hello 

Sajjad Heder 

Now the program prints the entire string. 

The puts() function is a special-purpose output function. It can only output one 
string at a time and has no ability to format a string before printing like 
printf(). It is useful when you want to output a single string. 

Suppose we want to store a list of names in an array. Because a string is itself 
an array, an array of strings is really a two-dimensional array. Next program 
will demonstrate this. This program asks the user to enter a list of 10 names 
and then it asks for a name to search in the list. If the name is found in the list, 
its output the message found otherwise not found. 

# include <stdio.h> 

# include <string.h> 

void main(void) 

{ 

char !ist[ 10 ][ 20 ],name[ 20 ]; 
in tj,flag; 

printf("\n M ); 

for(j=0;j<10;j++) 
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{ 

printfC'Enter a name: "); 
gets(&list[j][0]); 

} 

printf("\nEnter a name to search: "); 
gets(name); 

Hag=0; 

for(j=0;j<10;j++) 

if(strc in p(&Hst[j][0],name)==0) 

{ 

flag=l; 

break; 

} 

if(flag==l) 

printf(’'Name is in the list"); 

else 

printf("Name is not in the list"); 

1 

Notice that in this program compiler directive 
# include <string.h> 
is used for the string function strcmp(). 

The sti ing function compares two strings and returns an integer value based on 
the comparison. If we assume that stringl is on the left side and string2 is on 
the right side within the brackets then 

strcmp(stringl ,string2); 

will have the following meaning. 


Returned Values 


Meaning 


less than zero 

stringl less than string2 

zero 

stringl identical to string2 

greater than zero 

stringl greater than string2 

* 
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Here, less then means, if we put string! and string2 in alphabetical order, the 
one that appears first. However, in our program, we only need to know 
whether the two strings are identical or not. They are identical when the 
function returns a value of 0. 

In our program, we have used an integer variable flag which returns a value of 
l(true) if any of the names match and remains O(false) if there are no matches 
at the end of the loop. 


Program to sort a list of ten names in alphabetical order. 

# include <stdio.h> 

# include <string.h> 

void main(void) 

{ 

char list[ 10] [ 20], temp [2 (T]; 
int ij,k; 

printf("\n M ); 

for(j=0;j<10;j++) 

{ 

printf("Enter a name: "); 
gets(&list[j][0]); 

} 

for(i=0;i<10-1 ;i++) 

for(j=0;j<10-l;j++) 

if(strcmp(&Iist[j][0],&listIj+l][0])>0) 

{ 

strcpy(temp,&listfj][0]); 

strcpy(&listlj][0],&list|j+l][0]); 

strcpy(&list[j+l][0],temp); 

} 

printf("\n***** Sorted List *****"); 
for(j=0;j<10;j++) 

printf( M \n%s M ,&list[j][0]); 
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A new string function strcpy(stringl,string2) is also used in this program. The 
purpose of this function is to copy the contents of string2 to string 1. It is used 
to swap the contents of two consecutive names in the list if the first name is 
greater than the second name, in other words if the two consecutive names are 
not in alphabetical order. Consider the following statements. 

char name[20]; 

strcpy (name, "Javed Iqbal"); 

Here the string "Javed Iqbal” would be placed in the array name[]. The string 
would include the terminating null(\0) also. Like other high level languages 
such as BASIC, FORTRAN or PASCAL, we cannot use the following 
statement to achieve the same effect. 

name= M Javed Iqbal"; 

C tieats strings like arrays. Therefore, it is not possible to assign one string 
equal to another in this way and the function strcpyQ must be used. 


Program to read a string and count the number of times a particular letter 
appears in it. 

# include <stdio.h> 

void main(void) 

{ 

char s[81],let; 
int j, count; 

printf("\nEnter a string:\n"); 
gets(s); 

printf("\nEnter a letter to search:"); 
scanf("%c",&let); 

count=0; 
for(j=0;j<81 ;j++) 
if(s[j]==let) 

count=count+l; 

printff \nThe letter '%c' appears %d times in the string" Jet,count); 
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Intiaiizing an array of strings 

To demonstrate the initialization of an array of names, consider the following 
declaration. 

char names[5][20]= 

{ "Amajd", 

"Mohammad", 

"Qasim", 

"Naeem", 

"Usman" }; 

The names in quotes are already a one-dimensional array, therefore, we don’t 
need braces around each name as we did for two-dimensional numeric array. 
We do need braces around all the names because this is an array of strings. 
Notice that the individual names are separated by commas. 


5,4 SUMMARY 

An array is used to store several data items of the same type whereas a 
variable can only store a single data item of the specified type. You can have 
an array of integers or an array of characters, in fact, an array of any type of 
data. 


ONE DIMENSIONAL ARRAYS 

An array is simply a number of memory locations, each of which can store an 
item of data of the same type. All the data items of an array are referenced 
through the same variable name. For example, you could store 50 integers in 
an array declared as: 

int num[50j; 

This declares an array of type integer with the name num and with 50 
elements. That means, this array has 50 memory locations, each of which can 
be used to hold a value of type integer. The number of elements specified 
between the brackets is called the size of the array. 
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You refer to the individual items in an array by using an integer that is usually 
referred to as array subscript or index. The subscript o a par icu ar e ernent is 
simply the offset from the first element in the array. The first element has an 
offset of zero and therefore a subscript of 0, while a subscript of 3 will refer to 
the fourth element in the array, three elements from the first. To reference an 
element, you put its subscript between square brackets after the array name, so 
to set the fourth element of num array to 27 you would write. 


num(3]=27; 


TWO DIMENSIONAL ARRAYS 

The arrays that require a single subscript value to select an element is called a 
one dimensional array. However, you can also declare arrays that require two 
or more separate subscript values to access an element. These are referred to 
as multidimensional arrays. An array that requires two subscripts to reference 
an element is called a two dimensional array. An array needing three 
subscripts is a three dimensional array and so on. For example, the array 
declared as 

float a[3][4]; 

has three rows and four columns and it can store twelve floating-point 
numbers. It represents a table of numbers. To reference a particular element of 
this array, you need two subscripts. The first subscript specifies the row, from 
0 to 2 and the second subscript specifies a particular element in that row, from 
0 to 3. To store the value 2.75 in the third column of the second row, you 
could write: 

a[l][2]=2.75; 


STRINGS 

A sequence of characters is called a string. Just like numeric variables, string 
variables are used to store and manipulate strings. If you want to store a list of 
10 names each of maximum 20 characters, you can declare such an array as: 

char name[10][20]; 
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Suppose you want to assign the name "Sajjad Heder” 
the list of names. You can do this by the statement: 


to the fourth element in 


name[3]t<)]="Sajjad Heder "; 

Each chaiactet of a string occupies one byte of memory and the last character 

IS a ? C af ? cte1, 1 ls an esca P e sequence and it is called null character. \0 
stan s 01 a c aracter with a numerical value of zero. In C language strings 

must en wit t e null character and it tells the computer where the string 


5.5 EXERCISE 

‘ * \ 

I. Fill in the blanks. 

L '' ' ! : : “' ■ f ;i\ itt fh ■ : r \ // 

i) An —..can store several data items of the same type. 

ii) You refer to the individual item in an array by using an integer that 

is known as ... 

'**) A.array requires two separate subscript values to 

access an element. 

iv) C language uses the library function .. ...to read a string 

from the keyboard and store it in a string variable. 

i !/ f i* r J , > 

2. What is the difference between the 3s in these expression? 


int num[3]; 

numr3]=5; r 

3. Which element of the array does this expression reference? 

r * * i l ' J >*.' f - < ‘ if ! * ’ t 

num[5] 


4. If an array has been defined as 
int seore[20]; 

is it correct to read values into all the elements of the array as below. 


for(j=0; j<=20; j++) 

scanf( H %d", score[jI); 
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5. Write a program that reads n integers and prints the smallest along with 
its subscript value in the list. 

6. Write a program that reads two integer arrays* a and b, having 5 elements 
each and prints the sum of the products as given below. 

sum=a[0]*b[0] + a[l]*b[l] + ... + a[4]*b[4] 


7. Write a program that reads n floating point numbers and prints the sum 
of positive numbers. 

8. For a floating-point array x whose size is n, find the geometric mean. 


GM = ’\Jx { .x 2 .x i ••• x J( 


9. 


10 . 


Write codes that will print the following patterns. 


a) 


c) 


2 

2 

2 

2 


4 

4 5 


1 2 3 4 5 

2 3 4 5 

3 4 5 

4 5 

5 


b) 1 


d) 


2 3 4 
2 3 4 
2 3 
2 


* 

* $ 

* * * 

* * * * 
***** 


sum and averT^T of each row * ‘ hat haS f raWS a " d c colum " s ’ P rim lhe 
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CHAPTER 6 


FUNCTIONS 


C programs are made more flexible through the use of functions. A function is 
a program unit or module that is designed to perform some particular task. 
Functions are written only once but may be referenced at several points in a 
program so as to avoid unnecessary duplication of code. 

Another important advantage of functions is that they enable the programmer 
to develop programs for complex problems by dividing it into a number of 
tasks. Individual functions are written to carry out each of the tasks defined in 
the analysis of the problem. Because the functions are independent of one 
another, the programmer can write each function and test it without worrying 
about the details of other functions. This makes it easier to locate an error 
when it arises. Programs developed in this way are usually easier to 
understand, since the structure of each program unit can be studied 
independently of the other program units. 

We have already used many predefined functions of C language, such as, 
printf'O, scanf(), strcmpQ, strcpyQ, pow() and sqrt(). These are also known as 
C library functions. User-defined function will be discussed in this chapter. 


6.1 THE STRUCTURE OF FUNCTIONS 

To understand the use of function consider the following program. 

# include <stdio.h> , 

void line(void); 

void main(void) 

{ 

printfCW); 

I»ne(); ........ 

printf("\n\t\tl Love Pakistani"); 
line(); 
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void line(void) 

I 

intj; 

' 7 ^ t )? .i.| '5 

for(J=l;j<=50J++) 

printf( M *"); 

\ 

' . P , t . 1, . : ! - : ; t - _/ i *f ¥n, 1 ' t* f j, K 1 1 . ’ ' 

Let us execute this program to see what happens. . 

* :- f , - ,. ' i, t - j • . • ;' , ‘ M ■ ; • ■ . ' 

' * j ■ * * j I* j 

I Love Pakistan 

# sfe Jfc $ sfc * SR # ^ $ & :h $ $ s|c $$ sjssj! sft $ ffc $ a$t $ s{e + sfc :Js sj; * # # ;Ji & aft # ^ # # * =fe He * 

1 - , S. -t; •'*!•,: i-’.i i i:v > - *r ! K ,' w , f. ; -J ! ■ - 

I ■ * i ' 1 l \ ' . H * ■ - 1 

It prints a line of fifty asterisks(*) and then prints the message "I Love 
Pakistan" and finally it prints another line of fifty asterisks. To achieve this we 
have used the line() function which prints a line of fifty asterisks. Instead of 
writing the code to print the line twice, we made it a function called line(). 
Actually there are two functions in this program, line() and main(). The only 
thing that is different about the main() is that it is always executed first even if 
it does not appear at the beginning of the program. You can place other 
functions before it and main() will still be executed first. 

In this program, main() calls the function line() twice. Call means it causes it 
to execute. First it is called before printing the message to draw a line and then 
it is called once again after printing the message and draws another line. 

To use functions in our programs, . we* have .to understand function 
declaration(also known as prototype), the call to function and the function 
definition. 


The Function Declaration(Prototype) 

1 ' M r *' * * r 

The line before the beginning of main() declares the function 

mo--' ti \ - 

void line(void); 

w 7 inf-m 

Function declaration or prototype is very similar to the declaration of variables 
before they are used. Just like variables, function declaration tells the compile 1 
the name of the function, the data type the function returns if any and the 
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number and data types of the function's arguments if any. The first void before 
(he 1 unction name means that this function does not return anything and the 
second void in the brackets means it has no arguments. Later in this chapter 
we will discuss functions that return values and also use arguments. 


The Function Definition 

The function definition is the function itself. It starts with a line which is very 
similai to the function declaration and tells the compiler that a function is 

being defined. Because it is not an executable statement it does not end with 
sermcolonC). 

The body of the function, the statements that do the work, follow the function 
definition. The body of the function is enclosed within braces. 


Calling the Function 

In oui program, the function line() is called from main() by simply using its 
name followed by the brackets. The brackets tel! the compiler that you are 
referring to a function and not to a variable. Also note that it ends with a 
semicolon as it is an executable statement. 


It caused,the control to be transferred to the code in the definition of line(). 
This function .points the line and then returns to main() to the statement 
following ; the function call. 

** * r ♦ e . j ■ : 


, * j i : 'j -. * j ■ ' 1 -f 11 1 ' ■ tv 1 i i : ■ } ■ , ,■ ■ • 

In this program the variable j used inside the function definition is called local 
variable because it is only known to line() function and it is invisible to the 
main() function. Variables defined in a function are not known outside the 
function. In our program, if the variable j is used in the main() the compiler 
will give an error message. If we want to use it in the main(), we have to 
declare another variable, also called j and it would be a completely separate 
variable, known to main() but not to line(), . Pl , 

6.2 FUNCTIONS THAT PASS VARIABLES AS ARGUMENTS 


Consider the following program that passes an argument and prints its table 
but does not return any value. Therefore in the declaration we have void 
before the function name table. 
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# include <stdio.h> 

\ oid tabletint n); 

void main(void) 

{ 

int numl,num2; 

printff'VnEnter the first number:"); 

scanf("%d M ,&numl); 

table(numl); 

printf("\nEnter the second number:"); 

scanf("%d",&num2); 

table(num2); 


void table(int n) 

{ 

int j; 

printfC'Nn***** Table of %2d *****’»; 
for (j=l; jo= 12 ;j++) 

printf("\n%2d x %2d = %3d"j,nj*ti); 


When this program executes, it asks the user to enter a number from the 
keyboard, prints its table and then again asks for the second number and prints 
its table also in the same way. The function table() is called twice in the main 
program, first with the argument numl and second time with the argument 
num2. * 


6.3 FUNCTIONS THAT RETURN A VALUE 

Let us look at a function to which an arguments is passed and returns a value. 
Here is an example of a program in which a single integer argument is passes 
and it returns the factorial of the integer which is also of integer data type. 

# include <stdio.h> 
int fact(int n); 

void main(void) 
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{ 


intj; 


} 


printf("\n. 

printf("\nlnteger Value 

printf("\n.. 

for(ji=l;j<=5;j++) 
printf("\n %2d 
printf("\n. 


."); 

Factorial"); 

.")S 


%3d"j,fact(j)); 


int fact(int n) 

{ 

int k,f; 


f=l; 

for(k= 1; k<=n; k++) 
return(f); 


When this program is executed we get the following output. 


Integer Value Factorial 


1 

1 

2 

2 

3 

6 

4 

24 

S 

120 


This program generates a table of factorials. In this program function fact() is 
used and its purpose is to find the factorials of integers from 1 to 5. It is called 
five times in the main() in a loop that executes five times. 

In the main program, the variable we want to pass to the function fact() is 
included in the brackets following fact and the function returns its factorial. 
This ensures that the value of j included between brackets in the main program 
is assigned to the variable(n) between brackets in the function definition. 
Notice that the data type of both j and n is integer. 
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Program to find the average of numbers using function. 

In this program a list of ten floating-point numbers is passed as an argument 
and it returns its average which is also of floating-point a a yp 


m. : -. | 


# include <stdio.h> 

;risd! 

i 

float avg(float list[10]); 

f 

void main(void) 

\ j i j * b?* 


t\i} \ ■- 


/t i 


ivV) 


b*;, O if. ':f- 


f-i*' 

• t 




float arr[ 10],answer; 

»ntj; !ls 

printf("\nEnter 10 real numbers, one on each line:\n"); 

for(j=0;j<10;j++) 

scanf( M %f",&arr[j]); 
answer=avg(arr); 
pr intf(' '\n A verage= % f',answer); 


r 5 r '= ’f { 1 i 


float avg(float list[10}> 

< 


: 1 -5 

{ *" ■ A " - ■ ,*5 ’ ' 

1 

;fl 


float average,sum; 

jjj| |j. jUWJjiti 'JiV v/ ilfo: *>f1i J.,i; ■ ■ ;H»7. ' ' •'U i 


sum=0; 

for(k=0;k<10;k++) 
sum=sum+list[k]; 
average=sum/10; 
return (average); 




i 

t 


OE; 


This program has some limitations, that is, it can only find the average of 10 
numbers. To make it a more powerful program, it is, possible to pass an integer 
argument to the function with the list of numbers that specifies the number of 
elements in the list. This is achieved by the foflowVng program r 


# include <stdio.h> 


.At 


, * ; s . 


n); ' ': ,ji 

r- ; t 'iifii;! ,:. 

• '.-rh ff m 1 

'i! 1 ' 

ntn.ruini ‘nil bm. 

J .‘i 't '.'J: ! 

[i>! fy’} j; \l) f 11 

.: ■; : - 

rjyi Ivy j 1 

Si ' '1 . i Ii i 1 

. :.•}.»! ;•/ •;f\i led 

■/ j 

'ii*! t ; t A j?, i. 1 

l\\ A,'! ■* i I r. 


tV ‘ <|S 

!•}!' •■lit . 

1 '• 1 

i i= -,n.r ->;i; * 

‘, i j * " " 
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float arr[50],answer; 
int j,m; 

' 1 i l * ( I f ’ ■ J « » 

pt intf( \iiEliter the number of element in the array(max 5(1): "); 
scanf(’ , %d",&m); 

printf("\nEnter real numbers, one on each line:\n"); 
forCj=0;j <m; j++) 

scanf("%f *,&arrlj]); 
answer=avg(arr,m); 
printf("\n A verage==%6.2f M ,answer); 


float avg(float Iist[],int n) 

{ 

float average,sum; 
int k; 


sum-0; 

for(k=0;k<n;k++) 

sum=sum+list[k]; 

average=sum/n; 

return(average); 


. ' ' 1 

When this function is executed, it first reads in the size of the array(max. 50) 
and then asks the user to enter the numbers. Then the function is called using 
the following statement. 


answer=avg(arr,m); 


‘ 1 \ i l , ' PV> : ' ‘f-i ■ i 1 * ' ' ' f f - 

As we can see, it includes the, array(arr) and the size of the array{m) as 
arguments and returns the average of the array which is stored in the variable 
answer. Notice that the arguments used in the function call and the arguments 
used in the function declaration are of same type, that is both arr and list are 
floating-pointarrays and m and re.of type integer which specify the number 
of elements in the array. 


, J - 


\ -.i ' , ■ ■ . n; ( ' i,j ‘ - ' ri '■ r \ « 

Program to find the largest number in an array using function 

J :wf! J fn i " 1 ■ ■ 

f * - ■ t _ I ' 1 , I \* 1, ' ? * f ' ; ' ‘ M 

This program reads in the size of the list of floating-point numbers and then 
the floating-point numbers and prints the largest number in the list. 
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# include <stdio.h> 
float large(float list[],int n); 


void main(void) 

{ 

float arr[50],answer; 
int j,m; 

printf("\nEnter the number of element in the array(max. 50):"); 
scanf("%d M ,&m); 

printf("\nEnter real numbers, one pn each line:\n"); 
for(j=0;j<m;j++) 

scanf("%r,&arr[j]); 

answer=large(arr,m); 

^ printf("\nThe largest number is %6.2f",answer); 

float large(float list[],int n) 

I 

float big; 
int k; 

big=list[0]; 

for(k=l;k<n;k++) 

if(big<list[k]) 

big=list[k]; 

return(big); 

} 

This program is very similar to the previous program, except that in this 
program we find the largest number in the function definition instead of 
finding the average and the main program prints it. 


6.4 FUNCTIONS THAT RETURN MORE THAN ONE VALUE 

Return statement used in function has some limitation, that is, it can only 
ietuin one value. There are two methods that we can use to return more than 
two values, one is using global variables and the secpnd is specifying the 
values to be returned as arguments in the function. 
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Using Global Variables 


So far the variables we have used in our programs have been known only to 
the functions in which they were used. In other words, they were visible only 
to the function in which they were defined. Such variables are called local 
variables. It is sometimes convenient to use a variable known to all the 
functions in a program. This is true when many different functions have to 
read, modify or simply use a variable. In this case, we use global variables. 

The following program will demonstrate the use of global variables in a 
program- 

# include <stdio.h> 

void smallbigCflpat list[], int n); 

float small,big; 

void main(void) 

{ 

float arr[50]; 
jnt j,m; 

printf("\nEnter the number of element in the array(max. 50):"); 
scanf("%d",&m); 

printf("\nEnter real numbers, one on each line:\n M ); 

fprG=Q;j<m;j++) 

scanf(" %f",&arr[j])j 
smallbig(arr,m); 

printf("\nThe smallest number is %6.2f",small); 
printf("\nThe largest number is %6.2f",big); 


void smallbig(float list[], int n) 

{ 

int k; 

small=list[0]; 

for(k=l;k<n;k++) 

if(small>Iist[k]) 

small=list[k]; 

big=list[0]; 
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forth* l;k<n;k t ♦ ) 
lf(hlg<llst[k|) 
hljHIsflk]; 


Hits pro(*iinn rcuds a list of lloutinj|-point numbers and prints the smallest and 
Hie largest numher in the list. 

The first thing yon sec in this program is that two variables, small and big are 
rice lured before the function mainO and this is the place where the global 
variables are declared. These two variables are visible to both functions, the 
imiinf) and the snudlhigO, so both of these functions can use these variables. 

Secondly, we are not using the ret urn () statement in this program. The two 
values to he returned by the function smallbigO are stored in the variables, 
small and big and they are directly used by the mainfj. As we can see, both 
I unctions have access to these global variables. 

Using Arguments 

> 1 * * • r - p 

I he second method for a function to return two values is using arguments. 
Here is our previous program with minor changes to demonstrate the use of 
arguments in I unctions to return more than one value. 


# include <stdio.h> 

# include <conio.h> 

void small blg(float list[],int n,float &small,float &blg); 


\ t f : If. 


void main(void) 

{ 

float arr[50],sm,bg; 
intj.m; 


• t 11, 1 ., 1, i 

■< ‘U.T /> * . 


<■!« J'b-fim 
' t 'J v: .it . _ 




S-'S&ra); 6 nl,mber ° f elemenl ^ ‘ he array(max - 

printf("\nKnter real numbers, one on each linetWV 
for(j=0;j<m;j++) ’ ’ 

scanf( M %r',&arr[j]); 
small big(arr,m,sm,bg); 
printf("\nThe smallest number is %6.2f' smt- 
prmtf("\nThe largest number is %6.2f',bg); ’ 
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getch(); 


} 

t j 1 

void smallblg(float list[],int n,float &small,float &blg) 

I 

Int k; 

small=list[0]; 
for(k=l;k<n;k++) 
if( small >list[k)) 
small=list[k]; 

big=list[0]; , : . • 

for(k=l;k<n;k++) 

if(big<list[k]) ; . 

big=Iist[k]; > j " 

I 

— - - C 

Notice that in this program, in the function declaration, two more variables, 
small and big are included to return the values of the smallest and the largest 
numbers in the list. 

‘ I f f ’ ‘ H - i * * * ' ■ * " " ' ; : j i 3 -- & | . T * 

Another important thing to note is that the arguments, small and big are 
preceded by &. In C language, & followed by a variable name refers to the 
address of that variable in memory and we must use it before the name of the 
variable to which it assigns value. We have already used the & in seanf() in 
most of our programs for the same purpose. 

In the statement 

small big(arr,m,sin,bg); * 

that calls the function, the number of arguments in the bracket, their data type 
and their order must be same as specified in the function declaration. 

; s u,v. 'ii- 'ri .r.-ri _ 

, ‘ !, v \ , ■ . ij ; ■ 

6.5 USING MORE THAN ONE FUNCTION IN A PROGRAM 

In C language, u can use as many functions as you want in a program and any 
function can call any of the other functions. All the functions are visible to all 
other functions. 
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Lei us look at a program that uses three functions including the main(j..ln this 
program mainO calls two functions, fact() and lable(). The function factfj is 
used to calculate the factorial of a number and the function table() prints the 
table of a number. This program also demonstrates the use of menu in a 
program using the while statement. 

# include <stdio.h> 

# include <conio.h> 

i 

long int fact(int k); 
void table(int m); 

void main(void) 

I 

int flag,choice,n; 
long int answer; 

flag=l; 

while(flag!=0) 

{ 

printf("\n\n***** Main Menu *****\n") ; 

printf(”\nl. Factorial of a number."); 
printf("\n2. Table of a number.”); 
printf(”\n3. Quit the program.”); 

printf("\n\nEnter your choice:”); 
scanf(” %d”,&choice); 

if(choice==l) 

{ 

printf("\nEnter a number:”); 

scanf(”%d",&n); 

answer=fact(n); 

printf("\nFactoriaI of %d is %ld”,n,answer); 

else if(choice==2) 

{ 

printf("\nEnter a number:”); 

scanf(”%d”,&n); 

table(n); 
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} 

else if(choice==3) 

I 

flag=0; 

printf("\n<« Allah Hafiz »> M ); 
printf("\nPress any key to continue..."); 
getch(); 

} 

else 

{ 

printf("\n*** Invalid Choice ***"); 
printf( M \nPress any key to continue..."); 
getch(); 

) 

) 

} 

long int fact(int k) 

{ 

*nt j; 

long int f; 
f=l; 

for(j=ly<=k;j++) 

return(f); 


void table(int m) 

{ 

int j; 

printf("\n*** Table of %d ***\n",m); 
for(j=l;j<=12;j++) 

printf("\n%2d x %2d = %3d"j,m,j*m); 
i 

When this program is executed, it displays the following menu and prompt the 
user to enter his choice. 

***** Main Menu ***** 

1. Factorial of a number. 


101 


Scanned by CamScanner 



2. Table of a number. 

3. Quit the program. 


> ; i !j 'i/l> 


Enter your choice: 



.1, :f f 


nit: iif 


If the user enters 1 then tht program prompts theuser to enter a number and 
calls the function fact() that prints the required factorial. If the user enters 2, it 
prompts to enter a number and calls the function table() which prints the table 
of the number entered. When the user enters 3, the program displays the 
following message and quits. 


«< Allah Hafiz »> ' * V- i! 

Press any key to continue... 


mi 


'' iijni .<,? 

V: 


This program accepts choice in the range 1 to 3. If the user enters a value 
outside this range, a message 


*** Invalid Choice *** * A 

Press any key to continue... 

Hii 

displays and the user can enter any key to return to the main menu. * ; 


This program uses three functions and these can appear in any order. The 
function main() does not need to be the first one in the program buCit is the 
one that always executes first. ,« 


Also note that in this program the variable flag is used to control the while 
loop. It is set to 1 before the loop and it is assigned the value 0 when the user 
enters the value 3 tor the variable choice and this terminates® 'loop and stops 
the program. Programs developed in this manner are usually easier to 
understand, since the code of each function can be tested independently of the 
other functions. It also makes it edsy to locate ari error when it arises. - 


6.6 SUMMARY 


■ -I *.i.v - vs:,-.' ,• 




Dividing your program into manageable chunks of code is an idea that is 
fundamental to programming in every language. A function is a basic building 
block in C language. It is a self-contained block of code withi a specific 
purpose. There are several reasons for partitioning your programs. First, il 

™ ™ UCh eas ' er t0 read and to ma nage.'Second; functions can be 

reused. Standard library is a good example of tbe bCnetits of reusing function. 
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Third, breaking your program down into several functions can reduce the 
amount of memory required to run it. Most applications involve some 
calculation that is used repeatedly. If the code for such a calculation is 
contained in a function that you can call when needed, then the code for that 
calculation is written just once. Without such a function, it would be necessary 
to repeat the code each time it was needed and so the compiled program would 
be larger. 

All the programs we have written so far have consisted of just one function, 
main(). As you know all C program must have a function called main(). It is 
wheie piogram execution starts. However C allows you to include as many 
othei functions in your programs as you need. Generally, when you call a 
lunction at a given point in your program, the code that the function contains 
is executed; when it is finished, execution of the program continues 
immediately after the point where the function was called. Any function can 
call othei functions that may in turn call other functions so, a single function 
call would result in several functions being executed. 

DEFINING A FUNCTION 

You specify what a lunction does in a function definition. There are two parts 
to the definition, that is, the function header, which is the first line of the 
definition before the opening brace and the function body, which lies between 
the braces. 

The Function Header 

This is the first line of the function. The general form of a function header can 
be written as follows: 

return_type FunctionName(parameter_list) 

The function name is the name that you use to call the function for execution 
in a program and they are governed by the same rules as variable names. 

The return_type sets the data type of the value that is to be returned by the 
function and can be any legal data type. If the function does not return a value, 
the return type is specified by the keyword void. 

The parameter_list identifies what can be passed to the function from the 
calling function and specifies the type and name of each parameter. It may be 
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the case that a function does not have any parameters, which is indicated by 
the keyword void or an empty parameter list. A function tha s no 
parameters and does not return a value would therefore have the hea ei. 


void FunctionName(void) 


The Function Body 

A function performs its computations by executing the statements in body. 
The variables declared within the body of a function and all t e unctions 
parameters are local to the function. A variable is created at the point at which 
it is defined and ceases to exist at the end of the block containing it. 


Parameters and Arguments 

You pass information to a function by means of arguments that you specify 
when you invoke it. The arguments are placed between brackets following the 
function name in the call. The arguments that you specify when you call a 
function replace the parameters that you used in its definition. The code then 
executes as though it was written using your argument values assigned to the 
corresponding parameters. 

The sequence of the arguments in the function call must correspond to the 
sequence of the parameters in the parameter list in the function definition and 

their type must match. 


Return Values 

When a function with a return type other than void is called, it must return a 
single value of the type specified in the function header. The return value is 
calculated within the body of the function and is returned when execution of 
the function is complete. 

function declaration 

The function declaration, also known as prototype is a statement that describes 
a function sufficiently for the compiler to be able to compile calls to it. It 
declares the name of the function, its return type and the type of its 
parameters. If you place the function declaration at the beginning of a program 
file that calls to the function, the compiler will be able to compile the code 
regardless of where the definition of the function is. The function declaration 
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is identical to the function header, with a semicolon appended. A function 
declaration is always terminated by a semicolon. 

\ou should write at the beginning of your program file a declaration for each 
function that you use in the program with the exception of mainf), of course, 
which never requires a declaration. 

6.7 EXERCISE 

1. Answer the following as True or False. 

a) You can return as many data items as you like from a function to 
the calling program, using the keyword return(). 

b) The variables commonly used in C functions are accessible to all 
other function in the program. 

c) A global variable is defined outside of any function. 

d) A global variable can be used in main() only. 

e) In C language, you can place the function main() any where in 
your program but it will still be executed first. 

2. Write a program that prints the larger of two numbers entered from the 
keyboard. Use a function to do the actual comparison of the two 
numbers. Pass the two numbers to the function as arguments and have 
the function return the answer with returnQ. 

3. Write a program using a function to calculate the area of a rectangle. 

4. Write a program that produces the following table of temperature in 
Centigrade and Fahrenheit from 0 degrees to 50 degrees Centigrade. Use 
a function for conversion. 


Centigrade Fahrenheit 


0 32 
5 

10 


# 

50 
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5. Write a program that mads a phrase and prints the number of lower-ease 
letters in it using a function for counting. 

6. Write a program that reads n floating-point numbers in an array and 
prints their product using a function. 

7. Write a program that reads numbers in two integer arrays, x and y, of 
size m and n and prints them in ascending order using a function. 
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CHAPTER 7 


FILE MANAGEMENT 


e P ! °8 iams that we have written up to this point have involved small 
amounts of input/output data. In most of the examples, we have assumed that 
t e input data were read from the standard input device, keyboard and output 
as een diiected to the standard output device monitor. However, many 
app ications involve large data sets and these may be processed more 
conveniently if stored on secondary memory such as hard disk. Once data has 
een stoie ^ ‘ n suc h media, it may be used as often as desired without being 
icenteie from the keyboard. Also, several different data sets can be processed 
y a progiam and the output produced can be stored on secondary memory. In 

t is e apter we discuss the facilities the C language provides for input and 
output to a disk system. 

Input/output operations on disks are performed using entities called files. A 
tile is a collection of bytes that is given a name. C language provides facilities 
to read and write files in a variety of ways. 

Three standard ways of file input/output operations will be discussed in this 
chapter. Each has functions for reading and writing files and performing other 

necessary tasks and each provides variations in the way reading and writing 
can be done. ' ° 


7,1 CHARACTER INPUT/OCTPUT 

In this method, data can be read or written one character at a time. This is very 
similar to how the functions such as putcharf) and getcheQ read data from the 
keyboard and write it to the screen. 

Writing Characters to a File 

Here is a simple program that demonstrates the use of character input/output 
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# include <stdio.h> 

# include <conio.h> 
void main(void) 

{ 

FILE *fptr; 
char ch; 

fptr - fopen("ctest.txt", M w"); 
while((ch=getche())!='\r') 
putc(ch,fptr); 
fclose(fptr); 


The statement 

FILE *fptr; 

defines the file structure. The file structure contains information about the file 
being used. The FILE structure is declared in the header file stdio.h.. We must 
include this file with our program whenever we use standard I/O.Ini the above 
statement, we have first declared a variable of type pointer-to-FILE and then 
we open the file with the statement 


fptr=fopen(" ctest.txt"," w"); 

This tells the operating system to open a file called ctest.txt. In this statement 
"w" indicates that we will be writing to the file. The fopen() function returns a 
pointer to the FILE structure for our file which we store in the variable tptr. 
Note that V is within double quotes so it is a string not a character and is 
called a type. We can also use following types when we open a file. 

V Open for reading. The file must already exist. 

"w" Open for writing. If the file exists contents will be overwritten. 

If it does not exist, it will be created. 

M a" Open for append. Data will be added to the end of the existing 
file or a new file will be created. 

”r+" Open for both reading and writing. The file must already exist. 

’’w+" Open for both reading and writing. If the file exists its contents 
are overwritten. 

"a+" Open for both reading and appending. If the file does not exist 
it will be created. 
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Once we have opened the file, we can write to it one character at a time using 
the statement 

putc(ch,fptr); 

The pulc() function is used to write a character to a file. The purpose of this 
statement is to write a character stored in ch to the file whose FILE structure is 
pointed to by the variable fptr which we obtained when we opened the tile. 
That means, we refer to the file not by the name of the file but by the address 
stored in fptr. 

In our program, we write a character to the file each time the putc() functions 
is executed. When the user presses the return key, the while loop terminates. 

When we have finished writing to the file we have to close it. This is done by 
the statement 

fclose(fptr); 

This statement means close the file whose FILE structure is pointed to by the 
variable fptr. The pointer, fptr has become our key for communication with the 
file and used to refer to it. 


Reading Characters from a File . 

We use the function getc() to read data from a file. The following programs 
does that. 

# include <stdio.h> 

# include <conio.h> 

void main(void) 

{ 

FILE *fptr; 
char ch; 

if((fptr=fopen(' ’ ctest.txt’' , M r' ‘))==NULL) 
printf("\nCan not open the File"); 

fptr=fopen("ctest.txt", ,, r"); 
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whiIe((ch=getc(fptr))!=EOF) 

printf("%c",ch); 

felose(fptr); 

printf("\nPress any key to continue"); 

getchO; 

1 

This program is very similar to the previous one in which we write a character 
to a file. The pointer to the file is declared the same way, and the file is opened 
and closed in the same way. In this program, the getc() function reads one 
character from the file ctest.txt. In this program we assume that this file has 
already been created. 

Notice the use of end-of-file(EOF) in this program. What does it indicate? It is 
not a character. It is actually an integer value, send to the program by the 
operating system and defined in the stdio.h file to have a value of -1. When the 
operating system realizes that the last character in a file has been sent, it 
transmits the EOF signal. 

Our program continuously reads characters from the ctest.txt file and prints 
them till it gets EOF or -1 signal from the operating system. 

This piogram won t run if the file specified in the fopcn() statement cannot be 
opened. It you try to open a file which has not been created or for which 
correct DOS path such as c:\programs\ctest.txt, is not specified in the 
statement, you cannot read from it. Therefore, it is important for any program 
to check whether a file has been opened successfully before trying to write to 
it. If the file cannot be opened, the fopen() function returns a value of 0 which 
is defined as NULL in stdio.h. 

In this program, the fopen() functions is enclosed in an if statement. If the 
function returns NULL, a message telling that the file is not opened is printed. 


7.2 STRING INPUT/OUTPUT 

Reading and wiiting strings of characters from and to a file is very similar to 
reading and writing characters. 
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Writing Strings to a File 


For writing strings to a file, we use the function fputs(). The following 
program demonstrates this. 

# include <stdio.h> 

# include <string.h> 

void main(void) 

{ 

FILE *fptr; 
char string[81]; 

fptr=fopen( ” stesUxt"' w''); 
while(strlen(gets(string))>0) 

{ 

fputs(string, fptr); 
fputs("\n",fptr); 

} 


When this program is executed, the user types a series of strings, terminating 
each by pressing Retui i. To terminate the entire program, the user presses 
Return at the beginning if a line. This creates a string of zero length which the 
program recognizes as i e signal to close the file and exit. 

The statement 

fputs("\n’\fptr); 

adds a newline character to the end of the line. We need this statement to do 
this because the fputs ; function does not automatically add a newline 
character at the end of i he string. 


Reading Strings from a File 

For reading strings from a file, we use the function fgetsQ. The next program 
shows the use of this function. 
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# include <stdio.h> 


void main(void) 

{ 

FILE *fptr; 
char string[81]; 

fptr=fopen("stest.txt M , M r"); 
while(fgets(string,80,fptr)!=NULL) 
printf("%s",string); 
fclose(fptr); 


In this program the function 

fgets(string,80,fptr) 

takes three parameters. The first is the address where the string will be stored 
and the second is the maximum length of the string. The third parameter (fpti) 
is the pointer to the FILE structure for the file. 

7.3 FORMATTED INPUT/OUTPUT 

In our previous program in this chapter, we have been reading and writing 
characters and text from and to a file. Now let us see how we can handle 
numerical data. For this we use the functions fprintff) and fscanf() tor 
formatted output and input. 


Writing Formatted Data to a File 

The next program uses the function fprintf() for writing formatted data to a 
file. 

# include <stdio.h> 

# include <string.h> 

void main(void) 

{ 

FILE *fptr; 
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char name[40]; 
int weight; 
float height; 

fptr=fopen(' ’ data.txt* w"); 
do 

I 

printf("Type name, weight, height: "); 
scanf(”%s %d %f’,name,&weight,&height); 
fprintf(fptr,"%s %d %f",name,weight,height); 
fprintf(fptr, M \n"); 

} 

while(strlen(name)>l); 

fclose(fptr); 

} 

In this program, we enter three items that we write to a disk file. These three 
items are name which is a string and the other two, weight and height are 
numeric. Weight is an integer and height is a floating-point variable. 

The statement 

fprintf(fptr,"%s %d %T\ name,weight,height); 

writes the values of the three variables to the file data.txt. This functions is 
similar to printf(), excepi that a FILE pointer is included as the first argument. 
All the formatting conventions of printf() operate with fprintf() as well. 

To terminate the input, this program requires the user to enter a one-letter 
name followed by dummy numbers but it is not practically user-friendly. Note 
that in this program the statement 

fprintf(fptr,"\n"); 

is used to write each set of data on a separate line. 


Reading Formatted Data from a Hie 

Here is a program that reads formatted data using fscanfQ functions and prints 


113 


Scanned by CamScanner 


# include <stdio.h> 

# include <string.h> 


void main(void) 

{ 

FILE *fptr; 
char name[40]; 
int weight; 
float height; 


fptr=fopen( M data.txt’y'r"); 

while(fscanf(fptr," %s %d %f \name,&weight,&height)!=EOF) 
printf("%s %3d %6.2f\n M ,name,weight,height); 
fclose(fptr); 


This program reads the three formatted data items from the file data.txt that we 
output in the previous program. The function fscanf() used to read the data is 
very similar to the function scanf(), except that a pointer to FILE (fptr) is 
included as the first argument. 


7.4 SUMMARY 

When we are dealing with small amount of input/output data, the input can be 
entered from the keyboard and output can be displayed on the monitor or 
printed on the printer. However, to-handle large amount of input/output data, 
entities called files are used. C language provides facilities to read from and 
write data in files. 

This chapter presents three ways of reading data from and writing data to files, 
that is, character, string and formatted input/output. 


CHARACTER INPUT/OUTPUT 

In this method one character at a time is read from or written to a file. The 
standard functions used for these operations are: 

getcC) for reading characters from a file 
putc() for writing character in a file 
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STRING INPUT/OUTPUT 


We can read strings from and write strings in a file in a very similar manner lo 
reading and writing characters. The standard functions used for this purpose 
are 

tgets() for reading a string from a file 

fputs() for writing a string in a file 


FORMATTED INPUT/OGTPUT 

Foi formatted read and write operations the following functions are used. 

tscant'O for formatted read from a file 
fprintf() for formatted write in a file 

These functions are used in a similar manner to the functions scanff) and 
printfQ. 


7.5 EXERCISE 

1. A file must be opened so that 

a) the program knows how to access the file 

b) the operating system knows which file to access 

c) the operating system knows if the file should be read from or 
written to 

d) communication areas are established for communication with the 
file 

2. Fill in the blanks. 

a) A file opened with fopen() will thereafter be referred by its 

b) When reading one character at a time from a file the function 
.is used. 

c) To write a small number of mixed string and integer variables to 

file, the appropriate function is ... 

d) The function used to close a file is. 
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Write a program that will read a C source file and verify that the 
number of right and left braces in the tile are equal. Use getc() function 

to read the file. 

Write a program that will read names and marks ot six subjects ot live 
students and stores them in a file called result.txt. 


5. Write a program that will read names and marks ot six subjects ot tive 
students from the result.txt file created in the pievious question and 
prints each student's name along with his total and average marks. 
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PART II 

USING ACCESS 2000 


CHAPTER 8 Introduction to Database 
CHAPTER 9 Introduction to Access Database 
CHAPTER 10 Using Datasheets to Enter and View Data 
CHAPTER 11 Using Forms in Access 
CHAPTER 12 Using Queries in Access 
CHAPTER 13 Creating Reports in Access 
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CHAPTER 8 


INTRODUCTION TO DATABASE 

Databases and database systems have become an essential part ot eveiyday 
life in modern society. Most of us encounter several activities that involve 
some interaction with a database. For example, if we go to the bank to deposit 
or withdraw money; if we make a hotel or airline reservation or it we access a 
computerized library catalog to search for a book, chances aie that oui 
activities will involve someone accessing a database. Even purchasing items 
from a supermarket nowadays in many cases involves an automatic update of 
the database that keeps the inventory of supermarket items. 

To understand the fundamentals of database technologies, we must start from 
the basics of traditional file approach. 


8.1 TRADITIONAL FILE APPROACH 

Most organizations began information processing on a small scale, buying a 
computer for perhaps one or two individual applications and then 
computerizing other departments one by one. Applications were developed 
independently and files of information relevant to one particular department 
were created and processed by dozens or even hundreds of separate programs. 
This situation led to following problems. 


1) Data redundancy: The s ame data was duplicated in many different 
files. For example, details of a salesperson’s name, address and pay rate 
might be held on a payroll file for calculating the payroll. The same data 
may be held on a file in the Personnel Department along with lot of other 
personal data and in the Sales Department which has a program to keep 
track of each salesman's record and performance. 


2) Data inconsistency: When the same items of data are held in several 
different files, the dat a has to be update Jin each~se p^rat r file w hen it 
cHangesT~TRe’T > ayroll Department, for example, may change the 
'commission rates paid to sales staff but the Sales Department file may 
fail to update its files and so be producing reports calculated with out-of- 

date figures. 
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3) Program-data dependence: Every computer program m each 
department has to specify ex actly_ _wh at data tjtuie a record i n 
the file, bein g pro cessed. Any change to the format of the data field, f 0r 
example, adding a new field or changing the length of field, means that 
every program which uses that file has to be changed, since the fj[g 
format is specified within each program. 

4) Lack of flexibility: In such a system, when i nformation of it non -mii^ nc 
naturgjs-needed, it can take weeks to assemble the data from the various 
files and write new programs to produce the required repo; is 

5 ) ^ ata was not shareable: If one department had data that was require 
by another department, it was awkward to'obtain ifTA^second cOpyTTf-^ 
file could be made; 'biit this would ol)vfousTy 3t50n lead to problems of 
inconsistency. If the same file was used, it would almost certainly be 
necessary to add extra fields for the new application and that would 

mean the original programs would have to be changed to reflect the new 
file structure. 


8.2 THE DATABASE APPROACH 

database * traditi0na, ** approaeh - ,he C °"“P‘ of a 

c A an a be b recordeYandtot h! By data we mea " known facts that 

names, telephone numb s and ZmsLT"“T' ^ ** 
have recorded this data in an Indexed addrl h T P y °“ k "° W ' YoU may 

Mi^TccHsi« ^-^r^ a o e B^ 

meaning and hence is a database " 3 C ° ,leCti ° n ° f data with a " ""P 1 - 

redundancy and inCBHsisten^ ^“ ThlS the problem of 

A database can be of any size and comnlexitv rw , 

and addresses may consist of onlv , f„ P k j F °* exam P le > the list of names 

structure. On the other hand a^aree lih rec0rds ’ each with a simp!e 
millions records with greater size and comply COntain haU * 
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A database may be generated and maintained manually or it may be 
co mpu terized. The library card c'a’TCflfrg is ah example of a database that may 
be created and maintained manually. A computerized database may be created 
and maintained either by a group of application programs written specifically 
tot that task or by a database management system. 

A Database Ma nagement Sv stern fDjjMS) is a collection of programs that 
enables users t o c reate and maintain^ a database. The DBMS is hence a 1 
general-purpose software system that facilitates the proces s of defini ng, 
con struct] ng_ and manipulating da taba ses for various applications. Defining a 
database involves specifying the data types, structures and constraints for the \ 
data to be stored in the database. Constructing a database is the process of 
storing the data itself on some storage medium that is controlled by the 
J^BMS. Manip ulating a database" "includes "such functions as querying the 
database to retrieve specific data, updating the database to reflect changes and 
generating reports fromlfie'data. -—— 

It is not necessary to use general-purpose DBMS software to implement a 
computerized database. We could write our own set of programs to create and 
maintain the database, in effect creating our own special-purpose DBMS 

software. The database and DBMS software together is known as database 
system. 


8.3 RECORDS AND FILES 

An effective DBMS provides users with time ly, accurate and relevant 
i nformatio n. Tfiisin formation is stored in computer files, which need to be 
suitably organized and properly maintained to that users can easily access the 
information they need. 

We will look at the way that data is represented and structured in a computer, 
starting with the very lowest lever. 

Bit: All data is stored in a computer's memory or storage devices in the form 
of binary digits or bits. A bit can be either 'ON' or 'OFF' representing 1 or 0. 

Byte: Bits are grouped together, with a group of eight bits forming a byte. One 
byte can represent one character or in different contexts, other data such as 
sound, part of a picture, etc. 


121 


Scanned by CamScanner 




There are different codes used for representing characters one of the most 
common being ASCII (American Standard Code for Information Interchange). 
Using 8 bits it is possible to represent 256 (2 ) different c arac ers. 


Field: Characters are grouped together to form fields. Data held about a 
person, for example, may be split into many fields including ID Number, 
Surname, Initials, Title, Street, Village, Town, Date of Birth and so on. 


Record: All the information ab out pne perso n or item is held in a record. 
When records are stored in a table, rows represent records and columns 
represent fields. 

File: A file is a collection of records. A stock file will contain a record for 
each item of stock,TfpayrolTtile a record for each employee and so on. 

Database: A database may consist of many different files, linked in such a 
way that information can be retrieved from several files simultaneously. There 
are many different ways of organizing data in a database and many different 
software products for use on all types of computers. 


8.4 ENTITY-RELATIONSHIP MODEL 

When a system analyst sits down to design a new system , one crucial task is to 
identity ancTstatc w ftat data needs JcLhe held. From the statement of data 
requirements a conceptual da ta model is produced. This describes how the 
data elements in the system areToTe grouped. Three terms are used in 
building a picture of the data requirements. 

Entity: An entity i s . a^th ing of i nterest to an organization about which data is 

to be held. Examples of entities include Customer, Employee, Stock Item. 
Supplier. 

4 

Attribute: An attribute is ^property or characteristic of an entity. Examples 
of attributes associated with a Customer Include 'Customer - ID, Surname. 
Initials, Title, Address. 


fxamo^r , A . re ' ationShi P ■ » link Of association between enti 
but each patient only one dentil ' nt ' St ^ ma " y 
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Types of Relationship 

There are ^ (ltje different types of relationship between two attributes. 

One-to-one: Example of such a relationship include the relationship between 
Husband and Wife. 

One-to-many: Examples include the relationship between Mother and 
children, between Customer and Order, between Borrower and Library Book. 

Many-to-many: Examples include the relationship between Student and 
Course, between Stock Item and Supplier, between Film and Film Star. 

Entity-Relationship (E-R) Diagram 

An entity-relationship diagram is a diagrammatic way of representing the 
relationship between the entities in a database. To show the relationship 
between two entities, both the relationship type and the name of the 
relationship need to be specified. In the first relationship shown below, the 
type of relationship is One-to-one the name of the relationship is drives: 



(One-to-one) 


(One-to-Many) 


(Many-to-many) 


Fig,8-1 Entity-Relationship Diagram 


Sometimes it can be tricky to establish the type of the relationship. For 
example, several employees may use the same company car at different times. 
A single employee may change the company car that he used. The relationship 
will depend upon whether the data held refers to the current situation, or 


123 


Scanned by CamScanner 









whether it is a historical record. The assumption has been make that the 
database is to record the current car driven by an employee. 

Example: The data requirements for a hospital in-patient system are defined 
as follows: 

A hospital is organized into a number of wards. Each ward has a waid number 
and a name recorded, along with a number of beds in that ward. Each ward is 
staffed by nurses. Nurses have their staff number and name recoided and are 
assigned to a single ward. 

Each patient in the hospital has a patient identification number, and his name, 
address and date of birth are recorded. Each patient is under the care of a 
single consultant and is assigned to a single ward. Each consultant is 
responsible for a number of patients. Consultants have their staff number, 
name and specialism recorded. 

The four entities for the hospital in-patient system are WARD, NURSE, 
PATIENT, CONSULTANT and the identifier for each of these are Ward 
number. Staff number. Patient identification number and Staff number. The 
E-R diagram to show the relationship between the entities is given below. 



Fig-8-2 E-R Diagram of hospital in-patient system. 


8.5 RELATIONAL DATABASE 

There are several different types of Database Management System available. 
The most common type of DBMS is the relational database, widely used on 
all systems from mtcros to mainframes. In a relational database, data is held in 
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tahles (also called relations) and the tables are linked by means of common 
fields. Conceptually one row of table holds one record. Each column in the 
table holds one field or attribute. 

A table holding data about an entity BOOK may have the following rows and 
columns: 


Book ID 

Title 

Author 

Date Published 

20056 

1-— 

Learning C++ 

Zahid Hussain 

1997 

30223 

| Introduction to Computers | 

Azam Ayub 

1998 

49923 

Mastering Access 2000 

Mahmood Siddiqui 

2000 

51344 | 

Digital Electronics 

AbrurNabi 

1993 


Fig.8-3 A table in a relational.databa.se. 


There is a standard notation for describing a table in a relational database. For 
example, to describe the table shown above you would write 

BOOK ( Book ID . Title, Author, Date Published) 

Note that: 

The entity name is shown in uppercase letters 

The primary key field (unique identifier) is underlined 

The attributes are shown in brackets, separated by commas 

Primary and Secondary Keys 

Each entity in a database must h ave a unique key field known as the primary 
key. The primary key field in the abov e table is Bo ok ID. In a database 
holding data about students, the primary key field in a table about students 
could be a unique roll number. 

In order that a record with a particular key field can be quickly located in a 
database, an index of key fields will be automatically maintained by the 
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database software, giving the position ot 
key 


each record according to its primary 


If a database table often needs to be searched on a ^bte^wU1 

title or author, these can be defined as secondary keys s 
also be indexed on these fields. 


Indexing 

A database table can have indexes on as many fields as you choose. An index 
is a list of numerical values which gives the order of the record smen they are 
sorted on a particulaFfield. An index on the Title tield in the table shown in 
Fig.8-3, assuming it has 4 records, would have entries 4, 2, 1, 3. The DBMS 
Constructs and maintains all the indexes automatically. There are advantages 
f and disadvantages of having multiple indexes: 

1J in large tables they speed up queries considerably 

2) when a report is required in the sequence of the indexed tield, they avoid 
having to sort the database 

3) on the negative side, they slow down data entry and editing, because the 
indexes have to be updated each time a record is added or deleted. 

Linking Database Tables 

Tables may be linked through the use of a common field. This field must be a 
key field of one of the tables and is known as a foreign key in the second table. 
An example best illustrates this. In a library database, two entities named 
BOOK and BORROWER have been identified. There is a one-to-many 
relationship between the two entities, because one borrower may borrow 
several books, but the same book cannot be taken out by many borrowers 
simultaneously. 

The BORROWER table can be described using standard notation as follows: 

BORROWER (Borrower ID, Name, Address) 

In order to link the two entities, the key field Borrower ID needs to be added 
to the BOOK table as a foreign key. The BOOK table can be described as 

BOOK (Book ID, Title, Author, Date Published, Borrower ID) 
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Note that a foreign key is shown in italics. 

Querying a Database 

Information can be obtained from a database using Query by Example (QBE). 
Using this method the user may 

1) combine into one table information from two or more lelated tables, 

2) select which fields are to be shown in the 'Answer table, 

3) specify criteria to search on: 

4) save the query so that it can be executed whenever lequiied. 

5) save the results of the query (the ’Answer' table). 


8.6 DATABASE ADMINISTRATION (DBA) 

In a database system there is the danger that one user will damage or change 
data used by other people without their knowledge; there is the question of 
how to protect confidential information; there may be problems if more than 
one person tries to change the same item of data. If a hardware failure occuis, 
everyone using the database is affected, and recovery procedures must ensure 
that no data is lost. 

In order to minimize such hazards, a group known as database 
administration (or a person in charge of the group, known as the database 
administrator) is responsible for supervising both the database and the use of 
the DBMS. 

The DBA's tasks include the following: 

1) The design of the database. After the initial design, the DBA must 
monitor the performance of the database and if problems surface (such as 
a particular report taking an unacceptably long time to produce), 
appropriate changes must be made to the database structure. 

2) Keeping users informed of changes in the database structure that will 
affect them; for example if the size or format of a particular field is 

altered or additional fields added. 

3) Responsibility for establishing conventions for naming tables, columns, 
indexes and so on. 


127 


Scanned by CamScanner 



4) Implementing access privileges for ali users of the database, that is, 
specifying which items can be accessed and/or changed by each user. 

5) Allocating passwords to each user. 

6J Providing training to users in how to access and use the database. 


8.7 SUMMARY 

Database and database technologies are having a major impact on the growing 
use of computers. Databases play a critical role in almost all areas where 
computers are used, including business, engineering, medicine, law, education 
and library science, to name a few. 


The old traditional information processing systems had the problems of data 
redundancy, data inconsistency, program-data dependence, lack of flexibility 
and data was not shareable. To overcome these problems, the concept of 
database was introduced. A database is a collection of related data and a 
Database Management System (DBMS) is a collection of programs that 
enables users to create and maintain a database. It is a °eneral-Duroose 
software system that facilitates the process of defining constructing and 

manipulating databases for various applications. 8 ’ ' ruct,n & and 

There are many types of DBMS. The relational database is the one that is most 

d^bL^ta™ heid m'SletTndt;Tab^s ma, " WS ' * re ' a,io " al 

common fieids which is known as ^sS^rX^ °' 


8.8 EXERCISE 

1. Fill in the blanks. 

i) Data. m _ 

files. 3nS u P'’ cat ' on of data in many different 

ii) A * 

create and maintain a databate'°" ° f programs that enables users to 

iii) An . • . 

relationship between thp* ‘ a 8 ram matic way of representing the 

iv) Each entity i n a database 

the. Ust hav e a unique key field known as 
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2. Explain the problems organizations faced in traditional tile approach 
method in processing information. 

3. What is a database? Briefly explain DBMS. 

4. Explain Entity-Relationship Model and E-R Diagram with examples. 

5. Briefly explain relational database. 

6. What are the tasks performed by DBA? 


129 


Scanned by CamScanner 



CHAPTER 9 

INTRODUCTION TO ACCESS DATABASE 


Database is a collection of data related to a particular topic or e, ^ (CCt yj ie 
information it can store can be any thing such as ^ addresses , inventory . 

tables' tb Ult SheetS ; ! tC - A datab — consists of a collection of objects, that is. 
datab^ c ' 0rniS reports, etc. To understand the basic concepts of 

management, Microsoft Access 2000 software will be discussed in 

this book. 


n Access, the table holds the data. Each database contains one or more tables, 
oti can have separate tables to hold related information. For example, one 
ta . e might hold information about students' particulars and another table 
mig t hold information about their examination marks. Relationship must be 
defined between these tables so that they can work together. 


9.1 FIELDS AND RECORDS 


wnrUh ' ° ne Sh0Wn in R S- 91 It« very similar to an Excel 

en lreriTn n h" °TT ’ W ° '° W * ^ C ° lumns and individual d *a items are 

in a tab e renres? S c u “ ” y the 8" dlines - In Acce ^ each column 
in a table represents a field while each row in the table consists of a sinde 

record. A field holds a piece of data about an item and a record holds all the 
information for one item in the table. 


StudentlD 

First Name 

Last Name 

Class 

Section 

DOB 

Bus 1 

1 

Bilal 

Ahmed 

XI 

A 

9/15/84 

Yes^ 

2 

Farooq 

Raza 

XI 

B 

8/25/85 

No 

3 

A 

Amjad 

Islam 

"xu 

A 

10/15/83 

Yes 

4 

Zaheer 

Abbas 

~xi 

C 

4/22/84 

No 


Fig. 9-1 Example of an Access table. 


130 


Scanned by CamScanner 




Create table in Design view 
Create table by using wizard 
Create table by entering data 
Results 


- Vi 

:i \ 
' '' ' '1 


Groups 


Access provides the tools you need to present meaningful information. 
Various forms, queries and reports that make up a database file can be as 
important as the tables used to hold your actual data. 


Fig. 9-2 The Database window. 


In Access, each field can contain only one type of data, that is, text or numbers 
or dates and so on, Each record contains all the information about a sing e 
item. For example, a record can contain all the particulais of a student. ^en 
you work with information in a database, you often work with single record at 
a time. When you use a form, you see only one record at a lime an w en 
generate a report, each line that is printed usually represents a sing c lecor . 
You can store various types of information in a field. A field can store tex , 
numbers, dates, times, amounts of money, etc. 


9.2 THE DATABASE WINDOW 

Access stores all the objects belonging to a single database in one database 
file. When you use the Access program, you open this database file and work. 
All the objects within a database are organized by their object type and are 
displayed in different sections of the Database window as shown in Fig. 9-2. 


aP School Database : Database 
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, a database involves two phases, that is, the destgn phase and the 
,, p h a “First, you must design your database, manually or with 

E*H Jd obJ«. or fc 

: 'j used which provides tools for 
The design of the object determines 
that object. For example the 
~i enter into the table 
the particular fields of data that you can 


IV ■ IVip V/l M if BUMM " - " „ t I* « 

You do this by creating the object and then cus 0 L . u 
requirements. Most of the time, Design view is 
creating and modifying tables and forms. 
what you see when you work with data using 
design of the table controls the type of data that you can 
and the design of the form determines I 
access from the form. 

After the design phase, you use the various database objects to manage the 
actual data, that is, to enter information, edit the information, query the 
database to retrieve specific data you want, print various reports in desired 
formal or work with database in other ways. Generally, Datasheet or Form 
view is used to enter, edit and organize data in various ways. 


9.3 DATABASE OBJECTS 


Following objects are included in a database 


Tables 


First Name Last Marne 1 Class [ Section 


StudentID 


5 ZAHEER 

6 MANSOOR 

7 JAVED 
B UMER 

3 ZEESHAN 

10 SOHAIB 

11 All 

12 KHURRAM 

13 JAMSHED 

14 MIRZA 

15 KHURRAM 
1G HASEE8 

17 FAISAL 

18 ADEEL 

13 MOHAMMAD 

20 KAMIL 

21 KAMRAN 


ABBAS 

HUSSAIN 

IQBAL 

USMAN 

AKRAM 

HAIDER 

RAZA 

TARIQ 

RASHEED 

WALEED 

IQBAL 

AHMED 

AMIN 

HABIB 

NAZIR 

ILYAS 

QAMAR 


1/15/82 □ ffl 

12/8/83 □ 
6/19/85 0 
10/25/84 □ 

5/5/85 0 ‘it? 

8/19/83 □ '' 

11/27/84 □ 

3/14/85 □ 
io/7/83 □ 

8/22/82 0 ! 

4/5/84 0 * 

3/29/84 0 

5/8/85 □ . 

3/3/83 □ 

9/17/83 □ 1 

12/22/82 0 

3/11/33 0 i 


Fig. 9-3 Information stored in a table in Datasheet view 
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As mentioned earlier, you define the structure of a table using Design view. 
Entering and editing the table's data is commonly done using Datasheet view. 
Datasheet view is similar to the Excel worksheet, with the information 
organized in rows and columns. You can sort and filter a table’s data using the 
datasheet, as well as rearrange the layout of the datasheet itself. You can also 
print the datasheet. Fig. 9-3 shows a table in Datasheet view. 


Forms 


SB Students! 


First Name 
Last Name 
Class 
Results 


ftecoid: n | t 


ZAHEER 
ABBAS 


Record: 

1 j I »■ II of 17 


;XI 




_ 

Exam 

j Maths Physics [ 

j_ 

FIRST TERM 

55 

76 


MID TERM 

45 

42 

1 

FINAL 

48 

50 


Computer 



4 *■ I >* I - r| of 4 


mm 





Fig. 9-4 A form displayed in Form view. 

A form is a window that displays a collection of controls, such as labels, text 
boxes, check boxes and lists for viewing, entering and editing the information 
in database fields. A table stores the actual database data while a form is 
merely a tool for viewing or modifying the data. 

A form typically displays only one record at a time and provides access to 
selected fields within one or more tables. Fig. 9-4 shows a form displayed in 
Form view. 


Reports 

Reports are used tor printing information from the database. A report can 
combine data from more than one table. Repoits are designed using Design 
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view or Report Wizards. Reports are designed by adding visual objects known 
a controls to the design grid. Each control displays an Hem ol m formation. 
When you define a control, you specify the source of the , format,on within 
the database, as well as the control's position on the punted report and its 
printed sequence. A report is shown Fig. 9-5. 



Students 


Maths Physics Computer Average 


First Name Last Name Exam 


ADEEL HABIB 


FIRST TERM 


ZAHEER ABBAS 


Fig. 9-5 A report created by Report Wizard. 


Queries 

Queries are used to gather selected information from your database and 

organize it either for use in reports or for viewing on screen in Datasheet view 
or m a form. 

database & The answer^ DeS ' gn view ’ usin S to ask a question of your 
database The answer appears in Datasheet view which looks exactly like 
Datasheet view tor table. The different u , , exacii) a 

datasheet for a query is that thf T™ a datasheet for a table and 3 

from multiple tables q y datasheet ca " combine information 

Each query consists of one or more critem 

rule for selecting matching records ThZ > H V ° U USe t0 Create a pattern u 
query criteria and if the inform ■ data ln eac ^ recor d is compared to the 
record is included in the auerv’^H 0 ! 1 'u tbe record matches the criteria, the 

a asheet, Each query can contain multiple 
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criteria. The criteria can he organized so Lhai all must be true for a record to be 
included or so that any single matching criterion is sufficient for including the 
record. 

Access automatically saves any changes that you make to your tables' contents 
the moment you make them. On the other hand, the designs of various 
database objects, such as tables, forms, reports and queries that you create for 
your database must be saved individually. 

9.4 CREATING A NEW DATABASE AND A TABLE 

To create a new database, follow these steps. 

1. If you are not already running Access, run it and skip to step 3. 

2. It Access is running and the Database window is not visible, click its 
title bar to make it active. If the Database window is not v isible, click the 
Show Database Window button of the toolbar, choose Window, 1 
Database from the menu or press the FI 1 key. 



Fig. 9-6 The New dialog box used to create a new database.’ 

3. Click the New Database button of the toolbar or choose File, New 
Database from the menu. For the Database toolbar to be visible and the 
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New Database and other database file options to be present when you 
open the File menu, the Access application window must be empty or the 
Database window must be active. The New dialog box appears as shown 
in Fig. 9-6. The General page of the New dialog lets you create a blank 
database and the Database page lets you use any one ot 10 database 
templates. Access 2000 comes with database templates for asset 
tracking, contact and event management and several other typical 
business database uses. You pick a template that most closely suits the 
purpose of your new database. 

4. For this example, click the General tab. select Database and then click 
OK to display the File New Database dialog box shown in Fig. 9-7. 


Ftle New Database 



Save (n; My Documents 


C_i HOD * To °! s 


■ ^Contact Management Lessons 

Old Excel Documents 
„ ^Jsajjad Students 
SjSchool I 
2] school 


—’ ■ 


[^School Database 

t ■ 


‘ 'T' * J -* '■ 

. .-vp ■, •■'Aw 

, . TV„k, ^ r’l^i 


\ ' s 


■ 


Filename; 
oave as type; 


P — 7| | 

65 Create 

Microsoft Access Databases 

Cancel 


Fig. 9-7 The dialog box to enter the new database m 


name. 


Access supplies the default file name, dbl.mdb, for new database If you 

have previously saved a database file as dbl.mdb in the current'folder. 
Access proposes db2.mdb as the default. 


5. In thet Fili Name text box type a file name for the new database Do noi 

me ude an extension in the file name. Access automatically supplies the 
.mdb extension. j vt 
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Click Create or press Enter to create the new database. Access's main 
window and the Database window for the new database appear as shown 
in Fig. 9-8. 


■p db2 : Database 


Tram 


Li! New 


ft-fc- 


Objects 



j it . 

ef 

■ > . ■ ■ ■ H *'\.D 

pot 

i ■ ■ 

■ 

a 


hj 

0] 

* , - 



Groups 



jgJ 

■% 

' 

' r 


• 


iCre^te table jn Design View, 
Create table by using wizard 
Create table by entering data 


Fig. 9-8 The Database window for a newly created database. 


Opening an Existing Database 


Once you have created a database, you can open it in several ways from within 
Access. The first which becomes available when you start Access, is by using 
the bottom portion of the Microsoft Access dialog box. The list at the bottom 
of the dialog box contains your most recently used databases. To open one, 
double-click its name. If a database that you want to open is not included in 
this list, double-click the More Files option at the top of the list to display the 
Open dialog box. 

You can also display the Open dialog box by choosing Open Database from 
the File menu or by clicking the Open button on the Database toolbar 
displayed*when the Database window is active. 

The Open dialog box works the same way in Access as in the other Office 
annlicaiions In this dialog box, locate the tolder that contains your database 
file and double-click the database filename to open it. 
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Creating a New Table 


To create a new table in Access, follow these steps. 

1. Click the Tables tab in the Database window andLf!®"!, C ,^ b ^buton 
button. Or click the drop-down arrow on the New j 
and choose Table. Or choose Insert, Table. 


Double click Design View in the New Table dialog box that appears 
next. You will be taken to the Table Design window shown in Fig. 9-9 
where you tell Access which fields you want to include in t e a e. 



First Nanve 

Last Name 

Text 

Text 

First name of the student 
Last name of the studentl 


Class 

Text 



Section 

Text 



Fee 

Number 


* 



Field Properties 


General j Loohup | 


i 

1 ~ 

Field Size 

SO 

1 

1 

Format 

Input Mask 

Caption 

Default Value 

Validation Rule 
Validation Text 
Required 

m 


I 

The field descuption is 
j optional. It helps you 
j describe the field and is 
also displayed in the status 
t bar when you select this 
. field on a form. Press FI 
for help on descriptions. 

1 

Allow Zero Length 

Ho 

1 

Indexed 

No 


1 

i 

Unicode Compression 

Yes 


1 




l 


J 


Fig. 9-9 The Table Design window. 

Defining a Table’s Fields 

You assign each field of an Access table a set of properties. The first three 
field properties are assigned within the Table Design grid, the upper pane of 
the Table Design window shown in Fig.9-9. To assign the Primary Key 
property, select the field and click the Primary Key button on the toolbar. You 
set the remaining property values in the Table Design window's lower pane, 
Field Properties. 


The following list summarizes the properties you set in the Table Design grid. 
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Field Name: You type the name of the field in the Table Design grid's first 
column. Field names can be as long as 64 characters and can include 
embedded spaces and punctuation, except periods (.), exclamation marks (!) 
and square brackets ([]). Field names are mandatory and you cannot assign the 
same field name to more than one field, 

» 

» 

Data Type: You select data types from a drop-down list in the Table Design 
grid's second column. Data types include Text, Memo, Number, Date/Time, 
Currency, AutoNumber, Yes/No, etc. 

Description: You can enter an optional description of the field in the text box 
in the I able Design grid's third column. If you add a description, it appears in 
the status bar at the lower left of Access window when you select the field for 
'data entry or editing. 

Primary Key: To choose a field as the primary-key field, select the field by 
clicking the field-selection button to the left of the Field Name column and 
then click the Primary Key button on the toolbar. 


Field Data Types Available in Access 

1. Text: Text fields are most common, so Access assigns Text as the default 
data type. A Text field can contain as many as 255 characters and you can 
designate a maximum length less than or equal to 255. Access assigns a 
default length of 50 characters. 

2. Memo: Memo fields ordinarily contain as many as 65,535 characters You 
use them to provide descriptive comments. Access displays the contents of 
Memo fields in a Datasheet view. A memo field cannot be a key field 

3. Number: Various numeric data subtypes are available in the Field 
Properties pane of Table Design window. You choose the appropriate data 
subtype by selecting one of the Field Size property settings. You specify how 
to display the number by setting its Format property to one of the formats 

4. AutoNumber: An AutoNumber field is a numeric (Long Integer) value that 
Access automatically fills in for each new record you add to actable Access 
can increment the AutoNumber field by 1 for each new record or fill in the 
field with a randomly generated number, depending on the New Values 
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property setting that you choose. The maximum number ot recoitK in a lahle 
that can use the AutoNumber field is slightly more than 2 billion. 

5* Yes/No: Logical fields in Access use - I for Yes (True) and 0 lor No < False). 
You use the Formal property to display Yes/No fields as Yes or No, True or 
False, On or Off or -1 or 0. 


6. Currency: Currency is a special fixed format with four decimal places 
designed to prevent rounding errors that would affect accounting operations 
where the value must match to the penny. 

7, Date/lime: Dates and times are stored in a special fixed format. The date is 
represented by the whole number portion of the Date/Time value and the time 
is lepresented by its decimal fraction. You control how Access displays dates 
by selecting one of the Date/Time Format properties. 

1 he othei two date types, OLE object and Hyperlink are beyond the scope of 
this book therefore they will not be explained here. 

Depending on the specific data type that you choose for a field, you can set 
additional properties for a table field. You set these additional properties on 
the General page ot the Table Design window's Field Properties pane by 
selecting 1 rom drop-down cr combo lists or by typing values in text boxes. 


When you have defined all the fields that you want to include in your table 
you must save ,t. When you close the Table Design window, it will ask you 
whether you want to save it or not. Select save and give your table a name. 


9.5 MULTIPLE TABLES AND RELATIONSHIPS 

mwTdMabasT.s thmil iT- ‘ ab ' eS ' ^ ' Ba50n , t0 put more th “" table 
particular subject is in its own labTe^For example" £* ‘ nfonn “! on . aboul a 

etf a"nd T* ^ ^ ^ birth 

through out the year. For tableThT "““'k ° f Various examS 

may have StudentlD fipM th ^ \ j tial contams students particular 

...l.; 5 ," tr., 1 “is 1 . ,o •* '"" u,d »*» -«**» 
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he connection between a field in one table and a field in another table must 
e ex phcitly defined within Access. Such a definition is known as a 
relationship and each of the fields is said to be related to the other field. The 
tables containing these fields are also said to be related. Once a relationship 
has been designated. Access can help you maintain the integrity of the related 
data and can make it easier to access related data. Relationships also allow you 

to cieaie queries, forms and reports that display information from several 
tables at once. 

The following four possibilities exist for relationships between tables. 

1. One-to-one relationships require that the key field's value in only one 

recotd in your new table matches a single corresponding value of the related 
field in the existing table. 

2. Many-to-one relationships allow' your new table to have more than one 

value in the key field corresponding to a single value in the related field of the 
existing table. 

3. One-to-many relationships require that your new table's primary key field 

be unique but the values in the foreign key field of the new table can match 
many entries in the related field of the existing table. In this type, the related 
• ic'd of the existing table has a many-to-one relationship with the primary kev 
field of the new table. J 

4. Many-to-many relationships are free-for-alls in which no unique 
relationship exists between the key fields in the existing table or new table and 
both of the tables’ foreign key fields contain duplicate values. This type nf 
relationship must not be presented in any database design. 

t 

An Example of One-to-many Relationship 

Suppose you have a table named Students and a table named Results The 
Students table contains students' particulars and the Results table contains their 
marks for various examinations as shown below. 
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Fields in Students Table 

SludcnllD 

First Name 

Last Name 

Class 

Section 

Address 

City 


Fields in Results Table 

ResultID 

Exam 

Maths 

Physics 

Computer 

English 

Urdu 

Pakstd 


It makes sense to have a one-lo-many relationship between the Students table 
and the Results table that contains results of various examinations ot a student 
throughout the year. This requires that the primary key field, StudenlD ot the 
Students table must have a unique value but the values in the foreign key field, 
ResultID can match many entries in the related field of the existing table to 
represent results of various examinations. Note that the data type of StudentlD 
may be Autonumber and the data type of ResultID should also be number but 
it can have duplicate values. 


Defining Relationship Among Tables 

1. Close any open table so that only the Database window is visible. 

2. Choose Tools, Relationships from the menu bar, or click the 
Ralalionships toolbar. The Relationship window appears. 

3. Display tables for which you want to define relationships by clicking the 
Show Table toolbar button or right-clicking an empty part of the 
Relationship window and choosing Show Table. 

4. Add a table or query to the Relationship window by clicking an 
appropriate tab (Tables, Queries or Both) in the Show Table dialoabox. 
Then click the name of the table or query you want to add and click add, 
or double-click the table or query name. 

5. Repeat step 4 until you have added all the tables and queries for which 
you want to define relationships. Then click the close button. 

6. Relate the tables as explained in the next section. 
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Relating Two Tables 


t. Move the mouse pointer to the primary key lield in the primaly table 
(the table on the one side of a one-to-many relationship). That key is 
boldfaced in the list. 

2. Drag that field name to the corresponding field in the related table that is 
drag it to the appropriate foreign key. 

3. Release the mouse button to display a dialog box. 

4. Select (check) the Enforce Referential Integrity box to enforce 
referential integrity between the two tables. 

5- Click the Create button to finish the job. 


Referential Integrity 

The capability to enforce referential integrity is an important feature of 
Access. Referential integrity enforcement prevents you from deleting or 
modifying values of a primary table's record on which related records depend. 
If you try to delete a student's record from Students table. Access prevents you 
from doing so. Access displays a message box informing you that you must 
delete all records related to primary table's record before you can delete the 
primary record. You cannot change a value in the Students table's StudentlD 
field because the field data type is Autonumber. Similarly, if you attempt to 
change a ResultlD value in Results table to a field that does not exist in the 
Students table's StudentlD field, you get an error message again. With 
referential integrity enforced, Access automatically ensures that the values you 
enter correspond to a valid StudenID value when you save the new or edited 
record. 


Access 2000’s cascading deletion and cascading update options for tables with 
enforced referential integrity makes maintaining referential integrity easy. You 
must mark the Cascade Update Related Fields and Cascade Delete Related 
Records check boxes and Access 2000 does all the work for you. 

Access shows the relationship between two tables as a join line connecting the 
related fields. The appearance of the line indicates the type of join you have 
chosen and whether you are enforcing referential integrity. The small 3 
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indicates the table on the one side of the relationship and the small infinity 
sign indicates the table on the many side of the relationship. 


9.6 CHANGING RELATIONSHIPS BETWEEN TABLES 


Adding new relationships between tables is a straightforward process but 
changing relationships might require you to change data types so that the 
related fields have the same data type. To change a relationship between two 
tables, complete the following steps. 


1 - Close the tables involved in the relationship. 

“■ If the Database window is not active, click the Show Database Window 
button or choose Window, 1 Database. 

Display the Relationship window by clicking the Relationship button of 
the toolbar or by choosing Tools, Relationships. 

4. Click the join line that connects to the field whose data type you want to 
change. When you select the join line, the line becomes darker. 

5. Press Delete to clear the existing relationship. Click Yes when the 
message box asks you to confirm your deletion. 


6 . 


if you “re chang,ng the data type of a field that const,lutes or ,s a 
member field of the pnmary table's key, delete all other relationships that 

related ee " Pr ' mary Wry °‘ her table which it is 


7. Change the data types of the fields in the tables so thnt a .„ , 

match in the new relationships. ‘ be caa lyP es 

8. Re-create the relationships by using the procedure described earlier. 


9.7 WORKING WITH THE DESIGN OF A TABLE 


To modify a tables structure, you use Design 
add, remove or rearrange fields, define the 


view. This view allows you to 
name, the data type and other 
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properties of each field and designate a primary key for the table. You can use 
Design \ lcw [0 modify an existing table or to create a new one. 

T 

t'o open the design of a table you have already created, select Tables on the 
Objects bar in the Database window, select your table and then click the 
Design button at the top of the Database window. If your table is already open 
in Datasheet view, you can switch to Design view by choosing Design View 
from the View menu or by clicking the View button at the lelt end ol the 
toolbar. 


Adding, Removing and Rearranging Fields 

Using Design view, you can add new fields to a table, remove fields and move 
or copy fields from one position in the list of fields to another. 


Adding a Field 

To add a new field to a table at the end of the list, click in the Field Name 
column of the first blank row in the grid at the top of the Table Design 
window and enter a field name. You should then proceed to set any of the field 
properties mentioned earlier in this chapter. 

To insert a new field between two existing fields, click the lower of the two 
fields and then choose Rows from the Inset menu or click the Insert Row 
button on the toolbar. 


Removing a Field 

To remove a field from the table, click anywhere in the field’s row and choose 
Delete Rows from the Edit menu or click the Delete Rows button on the 
toolbar. Another way to delete a field is to select its entire row by clicking in 
the box at the left and then press the Delete key. You won’t be able to delete a 
field that is used to create a relationship with another table, you must first 
remove the relationship. 
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Moving or Copying a Field 


To move a field to a different position in the list, first select its entire row by 
clicking in the row selector, the box at the left of the row. Ihen do either of 
the following. 

• Use the mouse to drag the box up or down to the new position. 

• Choose Cut from the Edit menu. Then click in the row below' the desired 
new position of the field and choose Paste from the Edit menu. Note that 
this method won't work if the field is currently part of one or more 
relationships, 

II you want to make a copy of a field, use the second method for moving a 
lield but choose the Copy command rather than choosing the Cut command. 
Alter the field is copied, click the field name and type in a different, unique 

name. You won't be able to save your modification if two fields have the same 
name. 


9.8 SUMMARY 


1 his chapter presents a brief introduction to Access. It explains the Database 
Window and the four types of objects commonly used for database 
management which are tables, forms, reports and queries. 


ro start w |th , we have to create the database and then create the required 
tables. While creating the tables, we define all the fields of the table and set 
their properties. It is possible to modify a table's structure usin» Design View 
ll allows us to add remove or rearrange fields, define the name, the data type 
and other properties tor each field and designate a primary key for the table 
Design View is used to create a table or modify an existing one 

We often have to use more than one table for managing data It is easier to 
manage data if all the data about a particular subject is Tn its own table The 
connection between a field in one table and a field in another table is exolicitlv 
defined and this is known as relationship. We can add new relationship or 
change existing relationships between tables in a database. P 
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9.9 EXERCISE 


1. Fill in the blanks. 

■ n c . such as tables, 

i) A database in Access consists or . 

forms, queries, reports, etc. yiew 

ii) The structure of a table is defined using nother 

iii) The connection between a field in one table ant 

table is explicitly defined and it is known as. or 

: v \ . enforcement prevents you fiom deleting 

modifying "values of a primary table record on which related 
records depend. 

2. Briefly explain the types of objects included in Access database. 


3. Explain the field data types available in Access. 

4. Create a new database called School Database to store information about 
students. 

5. Open the School Database and create two tables, one for storing students' 
particulars and the other for storing their results of three subjects of 
various examinations as mentioned below. 

Fields in Results Table 
ResultID 
Exam Title 
Maths 
Physics 
Computer 


Create one-to-many relationship between the Students table and the 
Results table. Relate the primary key StudentlD with ResultID. 


Fields in Students Table 

StudentlD 

First Name 

Last Name 

Class 

Section 

DOB (Date of Birth) 
Phone 
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CHAPTER 10 


USING DATASHEETS TO ENTER 
AND VIEW DATA 


in Datasheet view, information is arranged in rows and columns. Datasheet is 

the most common way of viewing a table or a query. In this view, each 

column leprcsents a single field in your database and each row represents a 

lecoid. Even though its organization is simple, a datasheet is quite flexible and 

you can use it in a lot of ways dial you might think would require designing a 
form or report. 


10.1 VIEWING A DATASHEET 

I^ vp y .° U 0p ? n a , tab ' e ° r query using ,he Database window, it will be 

let. end ot the toolbar and choose Datasheet View front the dropdown mel?' 

10.2 MAKING CHANGES IN DATASHEET VIEW 

Some of the changes you can make in Datasheet view a ff A * , 

Datasheet view. These include adjusting the column ° n V the layoLU of 
reananping the order of the columns “other chances' ,TT ^ 'T he ' ght a " d 
structure of a table and will alter the way the tabled! the underl y in S 

as Design view. These chan°es include rem ■ l PP eais ,n other views such 
You can make these changesonly to a table ^ cie!etin S fields, 

query or form. Many of the techniques formvir 10 Dalasheet view - not to a 
resemble techniques used in Microsoft Excel workshee^ of a datas,ieel 
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You can change the width of a column in a datasheet by dragging the right 
border of the column heading. 

You can change the height of a row using a similar technique with the row 
selector, the button to the left of the row. 

You can have Access determine the most appropriate width for the column by 
double-clicking the right border of the column heading. Access will then 
adjust the column width to the smallest possible size that displays all the 
information contained within that column including the caption in the column 
heading. 

You can also change the arrangement of the columns in a datasheet. To move 
a particular column, select the column by clicking the column heading. Be 
sure to release the mouse button. Then click again and drag the column 
heading right or left to the new location. If-you don't release the button after 
you first click the column heading, dragging will simply select multiple 
columns. Note that changing the order of columns in a datasheet does not 
change the underlying order of the fields as displayed in Design view or other 
views. 

You can also add or delete columns in the Datasheet view of a table. To add a 
column, select the column to the right of the position where you want the new 
column by clicking in the column heading and then choose Column from the 
Insert menu. Access will create a new column and will assign it an initial 
name, it will name the first column you add Field 1, the second column Fields 
and so on. You can change the field name by double-clicking the column 
heading, typing a new name and pressing Enter. 

To delete a column, select it by clicking the column heading and then choose 
Delete Column form the Edit menu. You will have the opportunity to confirm 
your action. When you delete a column, you are permanently removing a field 
together with all its data from the table. You cannot use Undo command to 
reverse this action. 

You can also temporarily hide one or more columns by selectino [hem md 
choosing Hide Columns from the Format menu. You can later make one 
more hidden columns visible again by choosing Unhide Column from the 
Format menu and selecting all the columns that you want to reappear 


149 


Scanned by CamScanner 



Access automatically saves any changes that affect the undeilyiric, snuLiuie of 
a table (renaming, adding or deleting a field, as well as edits o each lecord. 1,, 
however, you adjust the datasheet layout (the column wi , low neigii 01 
column arrangement), you must save your changes by choosing ave tom the 
File menu or clicking the Save button on the toolbar. II you have not saved 
your layout changes, you will be asked whether you want to do so when you 
close Datasheet view. If the changes are not necessary, click No and the next 
time you open the datasheet, it will be displayed in its original layout. 

10.3 USING SUBDATASHEETS 

A datasheet can contain a subdatasheel which lists the contents of another 

table. You display a subdatasheet by clicking the plus symbol (+) in the left 

column of one of the records. The subdatasheet will list one or more records 

horn another table, which are related to the record where you clicked the plus 
symbol. K 


Students - Table 



^ xam I Maths 1 Physics | Computer 


FIRST TERM 


MID TERM 

final 


55 

45 


48 


+ 

Record: 


6 MANSOOR 

7 JAVED 

8 UMER 

9 ZEESHAN 

10 SOHAIB 

11 ALI 

12 KHURRAM 

13 JAMSHED 

14 MIRZA 

15 KHURRAM 

16 HASEEB 
JZ. FAIS AL 

i * 


76 
42 
'50 

0 

HUSSAIN 
IQBAL 
USMAN 
AKRAM 
HAIDER 
RAZA 
TARIQ 
RASHEED 
WALEED 
IQBAL 
AHMED 
, AMIN 

ZLl t *l of 3 


63 

64 
60 

0 


1/15/82 □ 


XI 

XII 
XII 
XII 
XI 

XI 

XII 
XI 

XI 

XII 
XII 
XII 


B 

B 

A 

B 

A 

B 

C 

A 

0 

A 

B 




1275/63 □ 

6/19/85 0 
10/25/34 □ 

5/5/85 0 
8/19/33 □ 
11/27/84 □ 

3/14/85 □ 

10/7/83 □ 
8/22/82 0 
4/5/84 0 
8/29/84 0 

15. * . ^ i 




-V-: ■- f* 

— 

•k ; \"§ 

r 

v ' v 

" ■ ft fit; 


5/Bfi5 □ 


Fig. I°-1 A table displayed with a subdatasheet. 

The table displayed in the subdatasheet » 

displayed in the datasheet. Typicallv th a normaH y related to the table 

and the subdatasheet table is the reH atas ^ eet ta ^ e is the primary table 

subdatasheet displays all the records whe 16 ta ^ e ’ n re^fionship. ^ ,ie 

Fig. 10-1 shows a table with a subdatasheet 3 exists in lhe relaled lieldS ' 
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If the table displayed in the datasheet is the primary table in a single 
relationship, Access automatically adds a subdatasheet that displays the related 
table. If, however, the datasheet table is the primary table in more than one 
iclationship, you must explicitly add the subdatasheet and specily the 
particular relationship you want to use by performing the following steps. 

1 • Open the datasheet where you want to add the subdatasheet. 

2. Choose Subdatasheet from the Insert menu. 

3. Define the subdatasheet in the Insert Subdatasheet dialog box. Note that 
you can use a subdatasheet to display a query as well as a table. 


10.4 ENTERING AND EDITING DATA IN A DATASHEET 

The last row of a datasheet is available for adding new records and is marked 
with an asterisk (*) in the row selector at the left end of the row to indicate 
where the new record goes. You can quickly move to the last row by clicking 
the New Record button on the toolbar. 

To enter data into a new record or to modify any record in the table, you can 
use the mouse to click the field that you want to fill in or modify. If you prefer 
using keyboard, you can press the Enter or Tab key to move form left to right 
through the columns in a record. To move back a column, press Shift+Tab. 

You can enter or modify text in a field using the standard editing methods that 
all Microsoft Office applications provide. For example, you can use the Left or 
Right arrow key to move the insertion point to the position in the text that you 
want to edit, you can use the Backspace key to delete the previous character or 
the Delete key to delete the following character. 

As soon as you begin entering or changing information in a record, the row 
selector to the left of the row displays a pencil along with two dots, indicating 
that the record is being edited. 


10.5 USING FORMATTED FIELDS 

If y 0U have assigned a specific format to a field's Format property, all you 
have to do is enter the value that goes into that field, in any convenient form 
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. f; b m Arrps 1 ; will then properly format the 
and pi ess Tab to move to ano er ■ formatted for currency, when 

entry tor you. For example, it a numetic tield i. 

you type 2.1 and press Tab, Access converts the information in the field to 
$ 2 . 10 . 


10.6 DELETING A RECORD 

To delete a record, select it by clicking its row selector and then choose Delete 
Record from the Edit menu, click the Delete Record button on the toolbar, or 
press the Delete key. 

The record is removed from view and a dialog box appears, telling you exactly 
what you are deleting. If you realize that you are deleting something by 
mistake, click the No button to stop the deletion process. To proceed with the 
deletion, click the Yes button. 

Once you delete a record and click the Yes button to confirm your action, you 
won’t be able to restore the record. You cannot undo a record deletion by 
choosing Undo from the Edit menu. If you ever want to restore a deleted 
record, you will have to reenter it from scratch. 

Keep in mind the distinction between deleting a row (record) which is all the 
fields of information about a single entry and deleting a column for every 
record in the table. It is generally easier to reenter a record than a field for all 
the records. 

You can also select a group of records to delete, if necessary. To select the 
records, click the row selector of one record and drag the highlight up or down 
over the other records in the group. 

When you delete a record in a table that is related to another table. Access 
might need to delete one or more records in the related table to'enforce 
referential integrity. Before doing so, it will display a message At this point, 

you must determine whether you want Access to delete the additional records 
which you cannot currently see. 
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10.7 SORTING YOUR INFORMATION 


The easiest way to sort the records in a datasheet is to designate a single 
column of information to use as the sort key. To begin, select the column by 
clicking the column heading. Then, to sort the records by the values in that 
column, point to Sort on the Records menu and choose Ascending from the 
submenu or just click the Sort Ascending button on the toolbar. This organizes 
the records from the smallest to the largest value. For numbers, that means 
from least to greatest (-3, 0, 1, 2, 10), for date fields from earliest to most 
recent (1/19/48, 6/15/94, 3/15/97, and so on) and for text, alphabetical order 
(A to Z). 

To sort in reverse order, follow the above procedure but choose Descending 
from the Sort submenu or click the Sort Descending button on the toolbar. 
Access will reorganize your information based on that field from greatest to 
least for numeric fields, from most recent to earliest for date fields and from Z 
to A for text fields. 


10.8 FINDING MATCHING RECORDS IN A TABLE 

To search for and select records with field values that match a particular value, 

use Access’s Find feature. For example, to find Rehan in the First Name field 

in the Students table, follow these steps. 

1. In the Students table, select the field (First Name) you want to search by 
clicking its header button. 

2. Click the toolbar's Find button or choose Find from the Edit menu to 
display the Find and Replace dialog box. 

3. Type the first name (Rehan) in the Find What text box. Making an entry 
in the Find What text box enables the Find Next command button. 

4. Make sure the column label (First Name) is selected in the Look In list 
box and that Whole Field is selected from the Match drop-down list. 

5. Click the Find Next button. Access will search from the first record of 
the table and highlight the first match it finds or displays a message that 
it found no matches. 
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6. If a firs, match was found, click the Find Next button to find each 
subsequent match. You can also close the Find dialog box and continue 
the search by pressing Shift+F4 to find the next match. 

The choices in the Match list box determine how Access searches the contents 
of each field, that is, the criterion for finding a match within a field. This is 
explained below. Suppose the search text is "it". 

Any Part of Field: Your search text can be contained anywhere within the 
tiled. It will match the words, capital, italics, it and hit. 

Whole Field: Your search text must match the field contents exactly. It will 
only match the word, it. 

Start of Field: The field must begin with your search text, but this text can be 
followed by any additional text. It will match, it and italics. 


Finding and Replacing Data 


The Replace page of Find and Replace dialog box lets you replace values 
selectively m fields that match the entry in the Find What text box. To open 
the dialog box with the Replace page active, choose Edit, Replace. 


Type the text you want to search, in the Find What text box and also type th. 
text with which you want to replace in the Replace With text box. To replac. 

^ ^r ychc vi! FmdNext but, ° nand ,hencucktheRe p ,acebu «°' 

for those records in which you want to replace the value. You can do a bull 
replace m all matching records by clicking the Replace All button 


10.9 FILTERING TABLE DATA 

Access lets you apply a filter to specify the record, .h a . • . 

Datasheet view of a table or a query result ,,, c H appear ,n ' 

view the records of only those people in a table who 1 eXa [" ple ' ,f you wan ‘ 
you use a filter to limit the displayed records to ( are located ,n lslamab: 
contains the text Islamabad. There are three d « y * h ° Se whose City f " 
the data in a table. Only the filter bv sole .• dlfferent wa y s t0 a PPty f>' ters 
which is the simplest way to apply l fin- y" method Wil1 be discussed hl 

selecting all or part of the data in one of the table'!’^ Crite " a 

able s fields. Access displays 01 
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lecords that match the selected sample. With a filter by selection, you can 
illei records based only on criteria in a single field of the table. 

Cieating a filter by selection is as easy as selecting text in a field. When you 
apply the filter, Access uses the selected text to determine which records to 
display. Access applies the filter criteria only to the field in which you have 
selected text. Filter by selection allows you to establish filter criteria for only a 
single field at one time. The records which are displayed depend on how you 
select text in the field. This is explained below. 

Entire field: If you select the entire field, Access displays only records whose 
fields contain exactly matching values. 

Beginning of field: If you select text at the beginning of field, Access displays 
records where the text at the beginning of the field matches the selected text. 

End of field: If text at the end of the field is selected. Access displays records 
where the text at the end of the field matches the selected text. 

Characters anywhere: If characters anywhere in the field are selected 
Access displays records in which any part of the field matches the selected 
characters except at the beginning or at the end. 


For example, you want to display the records of those people who live in 
Islamabad in a database. To do so, you first locate a record containing the 
entry that you want to use to select your records. In this case, a record that has 
the entry Islamabad in the City field. Either click anywhere within the field or 
select the whole entry to tell Access to match the field's entire contents. Then 
point to Filter on the Records menu and choose Filter By Selection from the 
submenu. Or, just click the Filter By Selection button on the toolbar. Access 
will then show only the records that meet the filter criterion. 

To return to viewing all your records, choose Remove Filter/Sort from the 
Records menu or click the Remove Filter button on the toolbar. You can later 
reapply your most recently defined filter by simply choosing Apply Filter/Sort 
on the Records menu or by clicking the Apply Filter button. When a filter is 
applied, this button is selected, its Screen Tip label is Remove Filter and 
clicking it removes the filter. After the filter has been removed, the button is 
deselected, its label is Apply Filter and clicking it reapplies the previous filter. 
Access remembers your last filter settings so you can apply and remove them 
as often as you like until you define new settings. 
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10.10 SUMMARY 


This chapter is dedicated to the use of Datasheet view to view, enter and 
modify data. 

When you open a table or a query using the Database window, it will open in 
Datasheet view. In this view, each column represents a single field in your 
database and each row represents a record. Datasheet is the most common way 
of viewing a table or a query. 

You can enter data and make various changes in Datasheet view that affect 
only the layout of Datasheet view such as adjusting column width or row 
height and rearranging the order of columns. Other changes affect the 
underlying structure of a table and will alter the way the table appears in other 
views such as Design view. These changes include renaming, adding and 
deleting fields. 

Use of subdatasheets is also discussed in this chapter. A subdatasheet lists one 
or more records from another table which are related to the records of the table 
displayed in the datasheet. Typically, the datasheet table is the primary table 
and the subdatasheet table is the related table in the relationship. 

Finally this chapter explains how to perform the following tasks in Datasheet 
view. 

1) Entering and editing data 

2) Using formatted fields 

3) Deleting records 

4) Sorting tables 

5) Finding matching records and replacing data 

6) Filtering table data 


10.11 EXERCISE 

l. Answer the following as True or False. 

i) You cannot add or delete columns in the Datasheet view of a 
table. 

m) In Datasheet view you can temporarily hide one or more columns. 
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iii) Access automatically saves any changes that affect the underlying 
structure of a table. 

iv) If you delete a record and click Yes button to continn your action, 
you can still restore it using the undo command. 

2. Enter data in the tables created in the School Database of previous 
chapter. 

a) Enter records in the Students table 

b) Use the Results table as a subdatasheet in Datasheet view and enter 
marks of two examinations of three subjects of all the students. 

3. Perform the following actions on Students table in Datasheet view to 
change its layout. 

a) Adjust the widths of columns. 

b) Increase the height of rows. 

c) Change the arrangement of columns, 

d) Temporarily hide columns. 

e) Display the hidden columns. 

f) Save the table with new layout. 

4. Perform the following actions on the Students table. 

a) Sort the records on First Name. 

b) Find a particular record in the table. 

c) Find and replace data. 

d) Use Class or Section field as filter criterion and display the records. 

e) Delete a record. 

f) Edit data in a record. 
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CHAPTER 11 

USING FORMS IN ACCESS 


Access forms create the user interface to your table. Although you can use 
Datasheet to perform many of the same functions as forms, forms offer the 
advantage of presenting data in an organized and attractive manner. A form is 
a tool that makes it easy to enter, modify and view the information stored in 
one or more tables in a database. You can arrange the location of fields on a 
form so that data entry or editing operations for a single record follow a left- 
to-right, top-to-bottom sequence. 


A form is constructed from a collection of individual design elements called 
controls or control objects. Controls are the components you see in the 
windows and dialog boxes of Access and other Windows applications. You 
use text boxes to enter and edit data, labels to hold field names and object 
frames to display graphics. 

11.1 ADVANTAGES OF USING FORMS 

Working with forms, rather than accessing data using the Datasheet view of a 
table or query, offers several advantages. 


A form allows you to focus on a single record at a time because typically 
a form displays all the fields of a single record, unlike a datasheet that 
displays several records but often requires you to scroll to see all the 
fields for those records. 


2. You can arrange the controls on a form in a logical manner that makes it 
easy to read and access the dati. 

3. The individual form controls provide many features that facilitate 
entering or modifying specific items of information. 

4. You can display or run advtnced database objects such as pictures, 
ammattons, sounds and video clips in Form view but not in Datasheet 
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11.2 TYPES OF FORMS 

The form wizard can create several types of forms showing fields from one or 
more tables and/or queries. The most commonly used forms are columnar, 
tabular and datasheet forms. 


Columnar Form 

In a columnar form, each field appears in a separate line with a label to its left, 
only one record is shown on each screen. The wizard tills the first column 
with as many fields as will fit on a single screen, then it tills the next column 
with as many fields as will fit and so forth. A columnar foim is show in 
Fig.11-1. 


Bi Students HI30 



rig. 11-1 Columnar form. 


Tabular form 

Tabular forms display fields in horizontal row, with field labels at the top of 
the form. Each n v row represents a new record. Tabular forms are best when 
you want to disc lay just a few relatively narrow fields and you want to see 
several records at once. To avoid spending most of your time scrolling back 
and forth in a tabular form, add just a few fields to the form. A tabular form is 
shown in Fig. 11-2. 
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Fig. 11-2 Tabular form. 


Datasheet form 


A datasheet torm initially displays data in datasheet view, much as it appears 
when you open a table, or run a query, or when you use the Form View toolbar 
button to switch to datasheet view in any form. This type of form is often used 
as the basts for subforms. A datasheet form is shown in Fig in 
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Fig. 11-3 Datasheet form. 
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11.3 CREATING A FORM 


You can create form in several ways but for most purposes the best way to 
start is to select Forms on the Objects bar of the Database window and then 
click the New button. When you click the New button. Access opens the New 
Form dialog box shown in Fig. 11-4. 


New Fon 



This wizard automatically 
creates your form, based on 
the fields you select 




AutoForm: Columnar 
AutoForm: Tabular 
AutoForm: Datasheet 
Chart Wizard 
PivotTable Wizard 


Choose the table or query where 
the object's data comes From: 


3 


OK j Cancel 


Fig. 11-4 The New Form dialog box. 

In the list in the New Form dialog box, you can choose from a variety of 
different ways to create your new form. The first three simple methods of 
creating a form are described below. 

1. Design View: Select the Design View option to create the form yourself by 
adding controls one at a time in Design view. This is described in Chapter 13 

2. Form Wizard: Select the Form Wizard option to have Access create the 
form for you, according to your specifications. The Form Wizard option lets 
you choose the specific fields to include which might belong to one or more 
tables or queries. 

3. AutoForm: Choose one of the three AutoForm options to have the Form 
Wizard generate the form tor you, based on the table or query you select 
Rather than asking for your specifications as the Form Wizard does it quickly 
creates and opens a specific type of form, that is, a columnar, tabular or 
datasheet form, using the default options. You can also create any of these 
three types of forms using the Form Wizard. A form created by means of an 
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AutoForm option always includes controls for all the fields of a single table or 
query. 

In general, it is easiest to use the Form Wizard or one of the AutoForm options 
to create at least a rough draft of your form. You can then customize the form 
using the techniques described in Chapter 13 (Formatting Forms and Reports). 

You can quickly create a simple form that includes controls for ail the fields 
elonging to a single table or query, with all controls places in a single 
co umn. To do this, select Tables or Queries on the Objects bar in the 
ata ase window and select the table or query on which you want to base 
yout orm. Then click the down arrow next to the New Object button on the 
d r S t0 ° lbar and choose AutoForm item from the menu that drops 


Using AutoForm to Create a Form 


Foim Wizard 



==! 


Tabtes/Queries 
Table: Students 


Available Fields: 


Last Name 


Class 

Section 

DOB 

Bus 



Which fields do you want on your form? 

I Vou can choose from more than one table 


or query. 


3 


Selected Fields: 

If] 

1 StudentID 


» 

< 

<< 


students .First Name 



Rg.l 1-5 First Form Wizard dialog box. 
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Using Wizard Option 


ft you selected the Form Wizard option, choose the table or query that you 
want to access in the list box near the bottom of the New Form dialog box. 
This step is optional, however, because you can choose the table or query 
later. In the first wizard dialog box which is shown in Fig.l 1-5, you select the 
fields that you want to include on your form. The resulting form will contain a 
separate control tor accessing each of the fields that you pick. To begin, in the 
Tables/Queries list box, select the table or query that has the fields you want to 
include. This table or query will become the record source for the table and all 
the fields that belong to it will be displayed in the Available Fields list. Then 
use the buttons labeled in Fig.l 1-5 as needed to move the name for each of the 
fields you want from the Available Fields list to the Selected Fields list. When 
the Selected Fields list has all the fields you want, click the Next button to 
display the second Form Wizard dialog box. 


Foim Wizard 


What style would you like? 


Blends 

Blueprint 

Expedition 

Industrial 

International 

ftlcepaper 

Sandstone 


Stondar d 


Stone 

Sumi Painting 



Cancel _ <B.ack | Next > | Finish J 

Fig. 11-6 Third Form Wizard dialog box to choose a style for form. 

The second Form Wizard dialog box, lets you choose the basic arrangement of 
the control on the form. To make your choice, click each option and observe 
the way the selected layout will look on your form. The columnar layout is the 
most common and usually enables you to view a complete single record at a 
time in Form view. The tabular layout lets you view multiple records at the 
same time in Form view while the Datasheet layout generates a form that is 
intended to be displayed in Datasheet view. The Justified layout arranges the 
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form’s objects lo fill the form window. When you have selected the layout you 
want, click the Next button. In the third Form Wizard dialog box, shown in 
Fig. 11-6. you choose the style of your form which affects the background 
color or pattern, the fonts, the look of the controls and other attributes. Again, 
to help you make your choice, the dialog box shows how the form will look 
with each style option. When you make your choice, click the Next button to 
open the final dialog box shown in Fig.l 1-7. 


Foim Wizard 



What title do you want for your Form? 


btudents4 


That's all the information the wizard needs to create your 
Form, 

Do you want to open the form or modify the form's design? 

. y 

Open the form to view or enter information, 

C Modify the form's design, 


j 

I Display Help on working with the form? 


Cancel 


<Sack h- > 


Finish 


Fig. f 1-7 The final dialog box of Form Wizard. 


The final dialog box in the Form Wizard lets you assign a name to the form 
and choose the way the form is initially opened. If you select the first opening 
option, the form wdl be opened in Form view (or Datasheet view if you 
selected the Datasheet view layout) so that you can immediately be»in using 
the form to v.ew or modify data. If you select the second opening option, the 
torm will open in Design view so that you can modify its design 


11.4 USING A FORM 


, ™, mS ,. a ‘ C USed for entenn g information or viewing information stored in a 
table. When you open a database and you are in the Datasheet window, you 

r„ e ,mI y „f!h P f y 3 by ° pening the Forms section “d double-clicking 

the name or the torm, 
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You can click any control in the form to activate it and then define or modify 
the information. You can use Tab or Enter key to move through the controls in 
a form. If you want to enter information into the controls in a sequence, 
activate the first control by clicking it and then press Tab or Enter to move to 
each subsequent control. To move back to the previous control press 
Shift+Tab. 

While entering text into a form, you can check the spelling by choosing 
Spelling from the Tools menu or by clicking the Spelling button on the 
toolbar. The spelling check works the same way it does in other Microsoft 
Office applications. 

You can also use the Undo from the Edit menu or by clicking the Undo button 
on the toolbar to reverse any changes you made to the value in a control. 

Although the main purpose of using a form is to view information stored in a 
table, you can also print a form and its contents. Just like in other Office 
programs, you use the Print and Page Setup commands on the File menu for 
printing forms. You also have the option of Print Data Only on the Margins 
tab of the Page Setup form. This will print the data from the form directly onto 
a preprinted paper form, without printing the labels and lines included in the 
form. To use this option, you must first design the Access form to match the 
paper form and then put the paper forms in your printer's paper tray before 
printing, 

A form is always related with a table or query. Most of the controls on a 
typical form directly access data from a table or query. In a form's window, 
you can view any record, add new record or delete records. A small toolbar is 
permanently places in the lower left corner of the form window. This toolbar 
will help you to navigate through the existing records or to add new records. 
You can also use the Page Down key to move forward a single record and 
Page Up key to move back a single record. Ctrl+Home can be used to jump to 
the start of the first record and Ctrl+End to jump to the last record. To view a 
specific record, click the empty box in the center of the toolbar in the bottom 
left corner and type the record number and ptess Enter. You can also use the 
Find command in the Edit menu or Find button on the toolbar to go to a record 

that contains specific text in one of its fields. 

To create a new record, click the New Record button that contains the asterisk 
on the toolbar at the bottom of the form window or click the New Record 
button on the main toolbar. The new record will be added to the end of the 
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table and will be displayed in the form window so that you can enter 
information into it. 

To delete a record, first display it in the form window and then choose Delete 
Record from the Edit menu or click the Delete Record button on the toolbar. 
Once you delete a record the data is permanently lost and it cannot be restored 
using the Undo command. 

You can also display a form in Datasheet view, when you want to view 
multiple records at a time. In Datasheet view, each row of a form displays the 
controls for a particular record. Generally, Datasheet view is not so convenient 
lor working with a form than Form view. To switch to Datasheet view, choose 
Datasheet view from the View menu. 


U.5 SUMMARY 


A form offers an alternative way to view and work with data in your tables. 
Unlike the Datasheet view, which always displays data in rows and columns, a 
orm can display data in just about any format. The most common use of a 
oim is to create a ftil-in-the-blank view of your data that resembles a paper 
form used by businesses and organizations. 


W h ‘orm wizard you can create great looking data entry forms in few 

fomannl 011 Y S ' P ' Ck S ‘ y ‘ e y ° U Wam ' click your mouse a few times and a 
form appears. You can use any wizard-created form to enter data into tables 

These forms can handle most of your data entry needs. Access offers more 

design tools to create more elaborate forms than the form wizards can create 

For this you have to use the Design view which is explained in Chapter 13 

11.6 EXERCISE 


l. Answer the following as True or False. 


i) 

ii) 

hi) 

iv) 


Forms offer the advantage of Dresentino h• 

attractive manner. Panting data in an organized and 

In a form s window, you cannot add or delete i a 

only view it. * elete a recor d* you can 


A form is always related with a table or querv 
You can check the spelling by using the Tools 
text into a form. 


menu while entering 
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What are the advantages of accessing data using forms? 

In the File menu of Access, you have the option of Print Data Only on 
the Margins tab of the Page Setup window. What is the use of this 
option? 

Create a form for the Students table using AutoForm option. 

Create a form for the Students table using Form Wizard option. Include 
the following fields in the form. 


StudentID 
First Name 
Last Name 
Class 
Section 
Exam Title 
Maths 
Physics 
Computer 

Perform the following actions on the Students database using the form 
created in the previous question. 

a) Navigate through the existing records using the small toolbar 
placed in the lower left corner of the Form window. 

b) Modify a record. 

c) Enter a new record. 

d) Delete a record. 


* 
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CHAPTER 12 


USING QUERIES IN ACCESS 


A query can be defined as a tool to get information trom your database by 
asking specific questions. Queries are used to select records trom tables, rather 
than presenting all the records in a table. Queries can also be used to combine 
information from different tables having related data items. To make query, 
you set up a condition describing the types of records you want to display. 
When you run the query. Access generates a datasheet that includes only those 
records that satisfy the condition. 

You can create a large variety of queries in Access. In this chapter, you will 
learn the basics of creating queries using the Simple Query Wizard and also 
learn how to create advance query using Design View. 


12.1 USING SIMPLE QUERY WIZARD 

The Simple Query Wizard is capable of generating only trivial select queries. 

If you don’t have a numeric field in the table on which you base the query, the 

Wizard has only two dialogs, one to select the table(s) and fields to include 

and the othei to name the query. Follow these steps to create a simple general- 

purpose query. 

1. Open a database and select Queries on the Objects bar in the Datasheet 
window. 

2. Double-click the Create Query by Using Wizard shortcut to open the 
Simple Query Wizard's first dialog box. You can also choose Query 
from the New Object drop-down menu near the right end of the toolbar. 

3. Select a table or query in the Tables/Queries list box that has fields that 
you would like to include. 

4. Move all the fields that you want from the Available Fields list to the 
Selected Fields list, using the buttons locates between the lists as shown 
in Fig. 12-1. 
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Korm Wizard 



Which fields do you want on your form? 

You can choose from more than one table or query. 


Tables/Queries 


[Query; Avg Select Query 

“3 

Available Field?: 



Physics ™- 


Computer 

Average 



< 


« 


Selected Fields: 

First Name 
Last Name 


Exam 


i 


Cancel 


Next > 


Finish 


Fig f 12’ I The first dialog box of Simple Query Wizard, 

II you want to add lields from another table, select it in the 
Tables/Queries list box and then move the fields you want from the 
Available Fields list to the Selected Fields list. When you finish selectino 
lields, click the Next button to open the second wizard dialog box. 

5. If one or more of your selected fields is numeric, the Wizard lets vou 
produce a summary query that shows Che total, average minimum or 
maximum value of the numeric fields. You can also include a count of 
the number of records in the query result. When you are done click the 
Next button. 

6. If one or more of your selected fields is of the Dale/Time data tvoe von 

can specify summary query grouping by date range, such as day month 
quarter or year. When you are done click the Next button to open he 
final dialog box. H 

7. Accept the default query name or enter a new title for your query in the 
text box. Select the Open the query to view Information option to 
immediately view the query in Datasheet view or select the Modify the 
query design option to check and modify the query design before 
viewing the results. Click Finish button when you are done. 
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12.2 USING THE QUERY DESIGN WINDOW 

The Simple Query Wizard has limited usefulness, so the better approach is to 
design your queries from scratch in Access s graphical Query esi S n in ow - 
The Query Design Window is one of Access s most powertu features. To 
create a query using Query Design Window follow these steps. 

1. Open your database if necessary, to display the Database window and 
select Queries on the Objects bar. 

2. Double-click the Create Query in Design View to open the Design 
window. 


Avg Setecl Qiiery Qu t, f 

Cwy2 

OieryJ 

Students Query 
Students Queiy It 
5tudw<* 5rnpte Q Rcteted 


Fig. 12-2 Show Table dialog box and Query Design Window 

The Show Table dialog box is superin 
window, as shown in Fig. 12-2. The tabbed 
box let you select from all existing tables, 
all tables and queries. You can base a 
previously entered tables or queries. Tabic 
Show Table dialog box. Now you can clii 
want to query and then click Add button 
add the table to the query. You can use mt 
choosing another related table from the 
After selecting the tables that you warn m 


>osed on the Query Design 
lists in the Show Table dialog 
11 queries or a combination of 
new query on one or more 
is the default selection in the 
* the table in the list that you 
You can also double-click to 
c than one table in a query by 
list and choosing Add again, 
use, click Close. 

tablefs) appears at the left in the upper 
n ow and a blank Query Design grid 
ie s ist displays all the names of the 
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fields of the selected table(s), but you must scroll to display more than 
five entries with the default Fields list size. The asterisk ( :i! ) item at the 
top of the list is a shortcut symbol for adding all table fields to the query. 


Selecting Fields for Your Query 

To understand how to select the fields and set up conditions, let us consider an 
example. Suppose you have two tables, one of which stores information about 
students’ names, classes and so on and the other table stores their results as 
shown below. 


Students Table 


Student ID 

First Name 

Last Name 

Class 

Section 

1 

Mohammad 

Qasim 

XI 

A 

2 

Ali 

Raza 

XI 

A 

3 

Javed 

Iqbal 

XI 

A 

4 

Imran 

Khan 

XI 

B 

5 

Mansoor 

Waheed 

XI 

B 

6 

EX3EEHHH 

Islam 

XII 

A 

7 

Farooq i 


XII 

A 

8 

Imran 

Ahmed 

XII 

A 

9 

Mohammad 

HHi 

XII 

A 

10 

Kamran 

Khan 

XII 

B 

11 

Ali 

Haider 

XII 

B 

12 

Mohammad | 

Yasir 

XII 

B 
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In ihis manner select the Class, Section, Exam Title, Maths, Physics and 
Computer lields also in subsequent columns. 

Hie Queiy Design grid in the lower pane displays four columns (in the default 
w idth) in a normal Query Design window. You can change the column width 
by dlagging the divider of the grid's header bars to the left or right. 

Because you have not yet entered any selection criteria in the Criteria row of 
the Queiy Design grid, your query result will display all the records. These 
lecoids will appear in the order of the primary key index on the StudentID 
lick! because you have not specified a sorting order in the Sort row of the 
Query Design grid. 


Selecting Records by Criteria and Sorting the Display 

Suppose to want to display the names and marks of the students who passed in 
all the three exams (passing marks are 33). To set up the criteria for this, you 
need to enter >=33 below the Maths, Physics and Computer columns in the 
Criteria row and make sure that all the boxes in the Show row are marked so 
that all the columns are displayed. Now you can save the query by closing the 
Query Design window and selecting Yes option. You can save your query 
with the default name or you can give it a new name. 

When you run this query from the Database window by selecting Queries and 
clicking the name you have given to the query, you will notice that it will 
display only 8 records. The records of those students who have failed in one or 
more subjects will not be displayed. These records have the ResultID 4. 6, 8 
and I 1 in the Results table and their names in the Students table are Imran 
Khan, Amjad Islam, Imran Ahmed and Ali Haider. 

You can sort the resulting sheet based on any field in the query by selecting 
either Ascending or Descending in the Sort row. 

One of the very useful features of query is the Show row which contains a 
check box for each field that controls whether that field is displayed in the 
resulting datasheet. You can include a field as part of a condition without 
displaying the field on the datasheet by clearing the check box. 
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Creating New Calculating Fields 

Sometimes you might want to display the results of a calculation performed on 
information wilhin each record. To do this, the best approach is to create a 
calculated field. You can create such a field within a query, on a form or 
within a report. For example, you want to see the total marks of each student 
in your query. 

To create this field, click in the Field row in a blank column in the query 
design grid and enter the expression 

Malhs+Physics+Coinpuler 

for calculating I he total marks. While entering the expression, you can click 
ihe down arrow to the right of the text box and select the field name from the 
list and then type the remainder of the expression. Formulas for calculating 
fields are similar to formulas entered into cells in Microsoft Excel 
spreadsheets. The main difference is that in Excel you refer to cell addresses 
and in Access you refer to field names. 

You can also find the Average marks of students by clicking in the Field row 
m a blank column after the total column and enter the expression 

< M alhs+Phy sics+Computer)/3 

for performing the calculations. 

When you run a query that contains a calculated field, you will notice that the 
field name consists of the letters Expr followed by a digit, indicating the 
sequence in which the calculated field was created and that the results of the 
calculations are not formatted. 

You can change the name of the calculated field and its formatting. To do this 
return to the Design view. You will notice that the expression for calculating 
the total marks that you typed into the Field box has been reformatted as 
follows 

Exprl: [Malhs+Physics+Computer] 

To change the field name, just select the text before the colon and type the 
new name, for example, Total Marks. 
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To loimai the calculated field, right-click anywhere in the column tor the field 
in the queiy design grid and choose Properties from the pop-up menu that 
appear. On the General tab, click the Format box and from the drop-down list 
that appears, select an appropriate formal. For this example, you would choose 
Fixed. Now when you switch to Datasheet view, you will sec the information 
in required format. 


Suppose you wan to see the results of students of class XI. To do this, in the 
Ciiteria row in Class column, type XI, When you run the query, Access will 
display the results of students of class XI only. 

Suppose that you have information of students of many classes in the Students 
and Results tables and you want to see the results of classes X and XI. To 
achieve this, you can enter X in the Criteria row in Class column and enter XI 
in the or row in the same column. When you run this query, Access will 
display the results of those students who are in class X or XI. 

You can use multiple conditions in Criteria for selecting records. II you want 
to display those records which have marks of Maths greater than or equal to 50 
and less than or equal to 80, you can type >=50 and <=80 in the Criteria row 
in the Maths column. You can also write this condition as Between 50 And 80. 


12.3 SUMMARY 

This chapter is dedicate, to creating simple queries using query wizard and 
usins the query design window to create more complex queries. 

Queries allow you to answer questions about your data, to extract specific 
information from tables and to change selected data in various ways. In fact, 
the ability to perform queries is a key reason for using DBMS to manage large 
amount of related data Uher than using spreadsheets or word processing 

programs. 

Queries ]et you see the data you want, in the order you want it. They also 
allow you to perform calculations on your data to create sources of data for 

forms, reports and other queries. 
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12.4 EXERCISE 


Answer the following as True or False. 


i) A query is a tool to get information from your database by asking 
questions. 

u) ou can create a new calculated field within a query using the 
Simple Query Wizard. 

iii) A query cannot combine information from multiple tables. 

iv) 1 he criteria oj a query can be organized so that all must be true for 
a iccord to be included or so that any single matching criterion is 
sufficient for including the record. 

Define a query and explain its usage in a database. 


3 - Create a q uer y using the Simple Query Wizard that displays the 
following fields of School Database. 


First Name 
Last Name 
Class 
Section 


Exam Title 
Maths 
Physics 
Computer 


4. Create a query to display the records of those students who passed in all 
the three examinations (passing marks are 33). 


5. Modify the query you created in the previous question to add a new 
calculated field called Total to display the total marks of three subjects 

6. Create a query to display the records of a particular class. 
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CHAPTER 13 


CREATING REPORTS IN ACCESS 


The final product of most database applications is a report. Access combines 
data in tables and queries to produce a report that you can print and distiibutc 
to people who need or request it. Reports provide means lot creating printer 
copies of the information in your database. Some reports consist of a single 
page, such as, order acknowledgement and invoice. Multi-page Access reports 
are more common than the single-page reports. These reports include catalogs, 
general ledgers, financial statements and examination result sheets. 

A large variety of reports can be created in Access. You are going to study the 
basics of creating commonly needed reports in this chapter. Standard reports 
come in two basic varieties, that is. columnar and tabular. 

Columnar Reports: In these reports, the values of each field in each record ol 
a table or query are listed in one long column of text boxes. A label indicates 
the name of a field and a text box to the right of the label provides the values. 
Columnar reports are ddom used because the format wastes paper, 
columnar report spread he information for a single record over many rows. 
Layout of a Columnar re art is shown below. It resembles the layout ol a to, m. 


STUDENT LIST 


Roll No 
First Name 
Last Name 
Class 
Section 
Plume No 


345560 
‘ i oh am mad 
Akram 
XII 
A 

7890338 
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I abular Reports: These reports provide a column for each field of the table 
or query and print the value of each field of the records in rows under the 
column header. It you have more columns than can fit on one page, additional 
pages print in sequence until all columns are printed, then the next group of 
records is printed. A layout of a tabular report is shown below. It resembles a 
table displayed in Datasheet view. 


STUDENT LIST 

Roll No First Name Last Name 
344560 Mohammad Akram 


345615 Yasir Jamil 

335562 Imran Khan 

345565 Tahir Raza 

335667 Omer Ahmed 


Class 

Section 

Phone No 

XII 

A 

7890338 

XII 

B 

2246089 

XI 

B 

3436515 

XII 

A 

6678055 

XI 

A 

8083461 


13.1 CREATING REPORTS USING AUTOREPORT 


Follow these steps to create a columnar or tabular report using AutoReport 

1. Open the database in which you want to include the report. 

2. Open the Database window. 


3. 

4. 


Select Reports on the Objects bar in the Database window. 

Click the New button. You can also open the New Report dialoo box bv 
clicking the arrow on the New Object toolbar and choosin- Renor, from 
the drop-down menu. The New Report dialog box appears, as shown m 


5. 


Select the AutoReport Columnar or the AutoReport Tabular option The 
reports created ustng AutoReport include all the fields belonging t0 the 

table or query that you select in the list box a. the bottom of the New 
Report dialog box. c new 
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Choose the table or query where 
the object's data comes from; 




Fig. 13-1 The New Report dialog box to select report type. 

13.2 CREATING REPORTS USING REPORT WIZARD 

Report Wizard is the easiest way to design a report. It creates reports that have 
much greater flexibility in the choice of fields and in the report design. It lets 
you create reports that contain data from more than one table without first 

creating a query. 


Report Wizard 


Which fields do you want on your report? 



F'a 13-2 The opening dialog box of Report Wizard. 

i 'o' * 
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To create j report using Report Wizard. follow these steps. 


1- Select Reports in the Database w indow and then click the New button. 
Access displays the New Report dialog box as shown in Fig. 13-1. 

Se!ec 7 . Report Wizard from the list in the dialog box and click OK. The 
Report \\ izard displays its opening dialog box shown in Fig. 13-2. 

3. 'i ou have the option of selecting fields from seseral tables and queries, 
as you do when you use other Access wizards. Include all the fields that 
have any relevance to \our report. 

Move the tieids you want from the Available Fields list into the Selected 
Fie ids list b\ using the four buttons that are located betw een the lists. To 
access field'- from different tables or queries, select each one in the 
Tabies/Queries list box and then move the fields you want. When you 
have finished selecting fields, click the Next button to open the next 
Report Wizard dialog box. 






the dialog box shown in Fig. 13-3, appears only it you selected fields 
from more than one table in the previous step. It lets you choose one 
table tor grouping the information in the report. After selecting the 
giouping table you want, click Next to open the third Report Wizard 
dialog box, shown in Fig. 13-4. 


Report Wizard 


Do you want to add any grouping 
levels? 


Last Name 

Exam 

Physics 

Computer 

Maths 

Average 


cJ 



' 

--———— k 

. 

First Name, Last Name 

- 



E*am, Physics, Computer, Maths, 
Average 

« 




Cancel 


< Back 


Next > 


Finish 


Fig. 13-4 The Report Wizard dialog box for selecting grouping level. 

6. In this dialog box, you can add grouping levels to your report by 
selecting one or more fields to be used to group the records. 

To add a grouping field, select it in the list at the left and click the > 
button to move it into the report model at the right. To remove a field 
that is selected on the right, click the < button to move it back to the left. 
You can add up to three fields, which when combined with an initially 
selected grouping field, would generate up to four grouping levels in 
your report. If you need to change the priority level of a grouping field 
that you have chosen, click the field name in the model report and then 
use the up-arrow button to increase the priority or use the down-arrow 
button to decrease the priority. When you are done, click the Next button 
to move to the fourth Report Wizard dialog box. 

7. In this dialog box, you choose the sorting order for the detail section in 
the report. Note that the report groups are automatically sorted on the 
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fields used for grouping. Here, you can choose one or more lields lhal 
will be used for sorting the detail lines within each group. Click Next 
again to open the fifth dialog box of the Report Wizard. 


Repoit Wi2aid 


How would you like to lay out your report? 


V c , . Layout 

Stepped 


XXXX XKXX XKXX MXXX XXXH 


xxxx> 




XXXXJ* 


xxxx> 


XKXXV XXXX> KXXX> 
XXXX> xxxxy xxxx> 

xxxx> xm> xxxx> 
xxxx> mx> xxxxy 

xxxx> XKXM> XXXX 3 - 
XXX» XXXX> XXXX> 

XXJOfr xxxx> xxxx> 


■ I 


Orientation 
(* Portrait 
C Landscape 


J 




> ^ Block 
Outline 1 
^ Outline 2 
Align Left 1 
^ Align Left 2 


„ I? Adjust the field width so all fields fit on 
a page. 


Cancel 


< Back 


Next > 


Finish 


Fig. 13-5 Dialog box for choosing the layout format for a report. 

8. In the fifth Report Wizard dialog box, shown in Fig. 13-5, you select the 
layout and orientation of your report. When you select an option the 
model at the left of the dialog box gives an idea of how your report’will 

look. When you finish setting options, click Next button to «o to the 
sixth dialog box. ° 


9. 


In the sixth dialog box shown in Fig. 13-6. you choose a format style for 

your report. Select one of the predefined report styles for your rennn 

The window on the left shows a preview of the selected style When vm. 

have selected the style, click Next button to move on to the seventh 
dialog box. scvcnui 


10 . 


Here, you type a title for your report, the Report Wizard ,t*„ 

title as the name of the saved report it creates Select the p ^ ^ 

Report option and click Finish to complete your ,he 

»“ “ : ssr. 
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Report Wizard 


What style would you like? 




}-*'T*TMhP 


, XXXXXXX 




XXXK XKKX 

* XXKXX 



Bold 

Casual 


Compact 


Corporate 
Formal 
Soft Cray 


Cancel 


< Back 

Next > 

Finish 

i 


Fig. 13-6 Dialog box for selecting a style for a report. 

When you have created your report, you might discover that you need to make 
a number of changes. For example, Access is often unable to fit an entire field 
name or caption into the available column width and so it might cut off letters 
from the start or the end of the name. These problems are generally cosmetic 
and are best solved by changing the font or the font size or by simply editing 
the text used for the label. This is explained in the next section. 


13.3 FORMATTING FORMS AND REPORTS 

Forms and reports are used to display information contained in your database 
and both use the same techniques and tools to format their controls. These 
techniques include methods for moving and aligning the various controls, tor 
changing the font style and for changing the color, border and shading effects 
for different elements. 

To work with the controls of a form or report follow these steps. 

1. Open the database that contains the form or report you want to modify. 

2. Open the Database window. 
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.V 


Select Forms on the Objecls bar wul scire 1 » 
the Objects bar ami select a report. 


I'orm or select Reports on 


4. Click the Design button. 

I he properties that apply to the entire lortn. to the live sections of the lot in 
ami to each control object on the form are dclermincd by the values shown in 
the Properties window. To view the Properties window lor a control, select the 
control by clicking anywhere on its surface then click the Properties button on 
the toolbar or right-click the control and choose Properties from the popup 
menu. 


The following list describes how to select and display the properties of form 
sections and control objects. 


Header Section Only: To select the Form Header click the Form Header or 
Page Header. The set of properties you work with applies only to the Form 
Header or Page Header section. A Form Header and Footer appear when you 
choose View, Form Header/Footer. A Page Header and Footer appear when 
you choose View, Page Header/Fooler. Page Headers and Footers primarily 
arc used in conjunction with printing forms. You delete headers and footers by 
choosing View. Form Header/Footer or View, Page Hcader/Footer a second 
time. 


Detail Section Only: To select the Detail section, click the Detail bar. You get 

a set of properties similar to those of the Form Header section, but all of these 
apply to the Detail section. 


Fooler Section Only: To selecl the Footer section, click the Form Footer or 
Page Footer bar A set of properties identical to the header properties is 
available lor the looter section. A Form Footer appears only If a Form Header 
has been added. The same applies to Page Headers and Foolers. 


Control Object: Click the surface of the control 
type of control has its own set of properties. 


to selecl the control. 


Each 


i 


I 

i 

I 


Changing the Size of the Form Header and Form Footer 


You can change the height of a form section by draeeina ,h„ p u 
Page Header, Detail, Page Footer or Form vlj 
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mouse. When you position the mouse pointer at the top edge of a • ' 1 
divider bar, it turns into a line with two vertical arrows. You drag the ponm • 
with the mouse to adjust the size of the section above the mouse pointer. 


Selecting, Moving and Sizing a Single Control 

When you select a control object by clicking its surface, the object is enclosed 
by a shadow line with an anchor rectangle at its uppcr-lclt corner and seven 
smaller, rectangular sizing handles as shown in Fig. 13-7. 


Placement handles 

J_. 


First Nam© 


’first Name 

li 1 


_■* 

M 


This control was selected 


Fig. 13-7 A selected control object. 

The following choices are available for moving or changing the size of the 
control object. 

To select a control (and its associated label, if any), click anywhere on its 
surface. 

To move the control (and its associated label, ti any) to a new position, move 
the mouse pointer within the outline ol the object at any point othei than the 
small resizing handles or the confines of a text box where the cut sot cun 
become an editing caret. The mouse pointer becomes a hand symbol when it is 
on an area that you can use to move the entire control. Press and hold down 
the left mouse button while dragging the hand symbol to the new location tor 
the control. An outline of the control indicates its position as you move the 
mouse. When the control is where you want it to be, release the mouse button 
to drop the control in its new position. 

To separately move the elements ol a conliol that has an associated label, 
position the mouse pointer on the anchor handle in the upper -Icf L corner ot the 
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control that you want to move. The mouse pointer becomes a hand with an 
extended linger. Click and drag the individual elemenl to its new position and 
then release (he mouse button. 


lo simultaneously adjust the width and height of a control, click the small 
sizing handle at any of the three corners of the outline of the control. The 
mouse pointer becomes a diagonal two-headed arrow. Click and drag this 
ai'iow to a new position and then release the mouse button. 


Io adjust only the height of the control, click the sizing handle on one of the 
horizontal surlaee of the outline. The mouse pointer becomes a vertical, two 

headed arrow, ( lick and drag this arrow to a new position and then release the 
mouse button. 


Selecting and deselecting controls is a toggling process. Toggling means 
icpeaiing an action with the effect of alternating between on and off. 


Aligning Controls to the Grid 

The Form Resign window includes a grid tha! consists of one-pixel dots with a 

When ihe P “ rid® 1 '° ““ '" C ' h ho, ' izon,illl >' 24 to the inch vertically, 
hori/oiltai and ' T ' he gr,d do,s 10 a « isl maintaining the 

snmem rows and a,iumns wuem. even & ** 

F^ aVs Cri l Th ““ £0Mro,S 10 ”*»»P «> the grid" by choosing 
j (iiiTiJi, 5nap k> Oriel. Ihis menu cnmmnn/i * „ » . . ° J D 

is active, the menu choice is checked Whenevt SS “ WhC " S " ap ‘° G " d 
-Soap to Grid ,s active, the * ‘ C '° mro1 Whi ' e 

grid dot. ° ob i ccl J ur nps to the closest 

You can cause the size of control ohieric c 

choosing Format, Size, To Grid. You also canm^* hC grid Spacing by 
its content by choosing Formal, Size, To Fit ^ S ' ZC lhe C ° mr01 

To change the grid spacing for a form, follow these s 
I. Choose Edit, Select Form 


steps. 


2. Click the Properties button on the tonihn , 

appear. ar make the form properties 
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Click the Format tab .n the Properties window to display the formatting 
properties and then scroll through the list until the Grid X and Grid Y 
properties are visible. 

Change the value of Grid X to JO dots per inch hi pi ) and Grid Y to 3 2 
dpi or change both values to 16 Of you want controls to align with inch 
ruler ticksj- 


Selecting and Moving Multiple Control 


You can select and move several objects at a rime by using one of the 
following methods. 

Cnclose the objects with a rectangle. Begin by clicking the surface of the 
form outside the outline of a control object. Press and hold down the mouse 
button hile dragging the mouse pointer to create an enclosing rectangle that 
includes each of the objects you -'•ant to select. Release the mouse button. You 
may now move the group of objects by clicking and dragging the anchor 
handle of any one of them. 

Click to select one object then hold down the Shift key while you click to 
select the next object. You can repeal this ^tep as many times as necessary to 
select all the objects you want. 

To remove a selected object from the group, hold down the Shift key and 
dick the object with the mouse to deselect it To deselect an entire group, 
click any active area of the form. An active area is an area outside the outline 

of a control. 


Aligning a Group of Controls 


You can align selected individual controls or groups of controls, to the grid or 
each other by choosing Formal. Align and completing the following actions. 

I o fine-adjuM the position of a control by the *idth of a single pixel, select the 


control and press Ctrl+Arrow, 

'fo align a selected control 'or group 


of controls) to the gnd. choose To Grid 


from the submenu 


l HI 


Scanned by CamScanner 



! ■StudentlD 1 ' 

:i m si 

Ri e; 

'first flame" 

E “ * 

“last yarnejj 

fl W SI 

"Clas^t 

si ® f| 
a » 

"Section* 1 

E? | 

^ a »5 

m» i 

Ri ictl 


Bus* 1 

St @ n 


jfetudentiy 
|^irst Name 
|j[ast Name 

jp® 

'Section 


JpOB 

r;: 

■ ■ ■ 


Fig. 13-8 Left aligned controls. 

l o adjust the positions of controls within a selected columnar group so that 
(heir left edges fall into vertical alignment with the far-left control as shown in 
Fig. 13-8, choose Left from the submenu. 


“5tudgntID"jstudenub' 
m »—n—:r ~ - 

■First £JamejFirst Name 
g m ~jj r_ - 

JjLast £Jame’|Last Name 

m - n— _! 

■a^sjdass 

m ■ n_ 


■berjion (Section 


■ n 


h ® n* 

!Py s . 


Fig. 13-9 Right aligned controls. 
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1o adjust the positions of controls within a columnar group so that their light 
edges tall into vertical alignment with the right edge of the far-right contiol as 
shown in Fig, 13-9. choose Right from the submenu. 

3 o align rows of controls at their top edges, choose Top from the submenu. 

To align rows of controls at their bottom edges, choose Bottom from the 
submenu. 

Your forms have a more professional appearance if you lake the time to align 
groups of controls vertically and horizontally. 


Using the Windows Clipboard and Deleting Controls 

All conventional Windows Clipboard commands apply to control objects. You 
can cut or copy a selected control or group of controls to the Clipboard. After 
that, you can paste the control or group to the form using Edit menu 
commands and then relocate the pasted control or group as desired. 

You can delete a control by selecting it and then pressing Delete. If you 
accidentally delete a label associated with a control, do the following. Select 
another label, copy it to the Clipboard, select the control with which the label 
needs to be associated and paste the label to the control. 


Changing the Color and Border Style of a Control 

The default color for the text and borders of controls is black. Borders are one 
pixel wide (called hairline width). Some objects, such as text boxes, have 
default borders. Labels have a gray background color by default. 

You control the color and border widths of a control from the Line/Border 
Color and Line/Border Width buttons on the Formatting toolbar. You must 
select a border style directly in the Properties window. 

To change the color or border width of a selected control or group of controls, 
follow these steps. 
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I. Select the eontrol(s) whose color or border width you want to change. 

- Click the arrow of the Fill/Back Color toolbar button to open the color 

palette popup window. Click the color square you want or click the 
Transparent button to make the background transparent. Transparent 
means that the background color of the object under the control (the 
lorm section in this case) appears within the control except in areas of 
the control that are occupied by text or pictures. 

C lick the arrow of the Line/Border Color toolbar button to open the 
color palette popup window where you change the border color for any 
selected control with borders. 

4. Click the arrow of the Line/Border Width toolbar button to open the 
border width popup window where you can change the thickness of the 
border tor any selected control whose borders are enabled. 

-V Click the arrow of the Font/Fore Color toolbar button to open the color 

palette popup window where you change the color of the text of selected 
controls. 


Changing the Content of Text Controls 

You can edit the content of text controls by using conventional Windows text 
eclmng techniques. When you place .he mouse pointer within the confmes of 

W , l ' 0ntr ° l an ^. c!lck lhe mouse button, the mouse pointer becomes thi 
Windows text-editing caret that you use to insert or delete text YoucalTselec 
text by dragging the mouse over it or by holdino down Sh,r. ~ a . 

caret with the arrow keys. All Windows riir.hr... a ^ an< * movln 8 tbl 
text within controls. Keyboard rexUe"eS>° a * operates are; apP ' iCab ' e " 

arrow keys in combination with Shift are also availabl^ ‘ CChn ' queS us,ng th 

If you change the name of a field in a text box and 

field, you receive a "#Name?" error messa«e in the ff a" en ° r nammg lh 

you select Run mode. Following is a better method of cha S ’ e, “ b ° X “h' 
associated label. nod of chan S in g a text with a 


1. Delete the existing field control by clickino to * i • 

delete. ® t0 se ^ ec t it and then pressii 


i 
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2. Click the Field List button in the Properties bar to display the Field List 
dialog box. 

3. Scroll through the entries in the list until you find the field name you 
want. 

4. Click the field name to select it then drag the field name to the location 
of the deleted control. Release the mouse button to drop the new name. 

5. Close the Field List dialog box when you have finished. 

13.4 SUMMARY 

Printing the data stored in tables or the information gathered from queries is an 
essential part of using a database. Access report wizards provide easy-to-use 
tool for creating reports in several predefined formats. Even if you want to 
customize the design later you will save time if you use the report wizards. 

The report wizards can create several types of reports showing fields from one 
or more tables and/or queries. Two types of reports are commonly used which 
are columnar and tabular reports. 

In a columnar or vertical report, each field appears on a separate fine with a 
label to its left. 

% 

Tabular reports display fields in a horizontal row with field labels at the top of 
the report. Each new row represents a new record. 


Access provides powerful tools for creating high quality good-looking forms 
and reports. If you have ever used a Windows drawing or painting package 
you probably won't have any trouble learning to use the design tools. You can 
customize the basic designs of forms and reports created by form wizards and 
report wizards, or you can create your own designs from scratch. 


191 


Scanned by CamScanner 



13.5 EXERCISE 


1. Answer the following as True or False. 

i) A columnar report spreads the information for a single record over 
many rows. 

ii) You can select the fields you want to include in a report when you 
create a report using AutoReport feature. 

lii) Report Wizard creates reports with much greater flexibility 
compared to AutoReport feature. 

iv) Reports created by Report Wizard can be customized later by using 
Design view. 

2. Create a tabular report of Students table using AutoReport. 

Ci cate a report using Report Wizard that displays the information stored 

m the following fields of School Database. 


First Name 
Last Name 
Class 
Section 


Exam Title 
Maths 
Physics 
Computer 


4 . 


Modify the above report to add 
displays the total marks of three 


a new calculated field called Total that 
subject. 


5. 


Open a foim that you have created before t-w 
color end border wid lh o f 
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Glossary 


Array 

Assembly Language 

Attribute 

Computer 

Computer Program 

Data Inconsistency 

Data Redundancy 

Database 

Administrator 

(DBA) 

Database 

Administration 

(DBA) 

DBMS 


A number of memory locations, each of which can 
store an item of data of the same type. All the items 
of an array are referenced by the same variable name 
and each individual item is identified by a subscript 
in square brackets following the name. 

It consists of abbreviations called mnemonics. It is 
easier than machine language but more difficult than 
high level languages for writing computer programs. 

A property or characteristic of an entity. 

An electronic computing machine that can store and 
process information in digital form. 

A set of instructions written in a programming 
language to solve a particular problem and achieve 
specific results. 

Having different values for the same data items in 
different files. 

Duplications of data in many different files. 

\ person for supervising both the database and the 
ise of DBMS. 


A group responsible for supervising both the 
database and the use of DBMS. 

A collection of programs that enables users to create 
and maintain a database. 
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IX'hugging 


Entity 


H-R Diagram 


Expression 


Field 


Floating-point 

Numbers 


Form 


Function 

Global Variable 

High Level 
Lansuases 

W w 


Index 


Integers 

Loeical Errors 

■»- 


The process of finding and removing errors from 
computer programs. 

A thing of interest to an organization about which 
data is to be held. 


A diagrammatic way of representing the relationship 
between the entities in a database. 

It consists of constants and variables combined 
together with operators. 

Data item about an entity such as name, address, dale 
of birth, etc. 

They are used to represent values that are measured, 
like the height ot a person which might have a value 
of 166.75 cm. 


A window that displays a collection of controls, such 
as, labels, text boxes, check boxes and lists for 
viewing, entering and editing information. 

A of Programming code that performs a single 
well-defined task. 


A variable that is known to all the functions in a 
program. 

These consist of English language words and 
familiar mathematical symbols. These are more 
powerfu, programming tools and most pop 
programming languages of modern times. P 

A list of numerical values which gives the order of 

the records when they are snrt^ „ ■ 0 der ot 

y aie sorted on a particular field. 

They represent values that are counted like the 

number of students in a class. ' ke the 

Errors that occur when the desion nf * 

es ign of a program is 
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Loop 

Machine Language 

Nested Loop 
Primary Key 
Query 
Record 

Relational Database 

Relationship 

Report 

Source Programs 
String 
Subscript 
Syntax Errors 

Variable 


/ 


incorrect. 

It makes possible repeated execution of one or more 
statements as long as a condition is true. 

It consists of zeros and ones and it is the only 
language that is directly understood by the computer 
hardware. 

A loop within another loop. 

Unique key field in a table. 

Used to gather selected information from a database. 

All the information about one person or item. 

A type of DBMS in which data is held in tables and 
the tables are linked by means of common fields. 

A link between entities or tables in a database. 

Used for printing information from a database. 

A program written in assembly or high level 
language. 

A sequence of characters used for storing and 
processing words, names, addresses, etc. 

Used to refer to an individual element of an array and 
it is written after the array name in square brackets. 

Errors that occur when the rules or syntax of the 
programming languages are not followed. 

It is a space in the computer’s memory set aside for a 
certain kind of data and given a name for reference. 
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